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BUILD YOUR OWN 

CAO 
16 bit, 64 RAM 

colour computer 
With this powerful machine (featured in Electronics Today 

International as a constructional project) you have access to 

Standard | highly advanced systems and software developed specially by 
MPE Ltd for the CORTEX. For business, education, R & D—or 

features =a simply increasing your knowledge and understanding of 

@ High speed 24K byte extended basic interpreter computers — it beats comparably priced off-the-shelf machines 

hands down! 
@ Powerful TMS9995 16 bit microcprocessor STATEMENTS PRINT TIME RENUM M AG MWo ‘ ey bes ue 

48 bit floati int giv igi | WAI it ASE @ LOG COL = ® as ting point gives 11 digit accuracy tee i SAVE GRAPH TON COMMANDS : Ue Re Poee 

i ; RND >= e ee resolution (256 x 192) colour graphics Oro UNIT MOTOR PLOT LET BUN ENAENZ oe ioe z 

r GOSUB AU UNPL > as @ Screen memory does not use up user memory oes GALL ~=NOESC COLOUR NEW CONT ? ‘ADR SGN OPERATORS 35 

space REM DATA RANDOM CHAR END g ASC CRB 
Pp Pagel i ATN LOR F ; FOR READ ENTER SPRITE BIT CRF 

@ 16 colours available on the screen together in NEXT RESTOR LIST SHAPE CRB SIN mem AND 
graphic mode ERROR RETURN PURGE SPUT CRF TAB , COS MWD NOL 

: INPUT STOP NUMBER SGET MEM STEP 3 EXP ie 

LXOR 
Spbehgueaes Rr aan ane 
coands 7 7 eee Self assembly kit 

@ High speed colour shape manipulation from 

@ Full textual error messages 

@ String and Array size limited only by memory size Ready built £395 
@ Real time clock included in basic 

@ Interval timing with 10mS resolution via TIC All prices ae VAT 

function Carriage paid 4 
@ Named load and save of basic or machine code 

programs Optional extras 
@ Auto-run available for any program . pa ce ear bah eins RS232C interface kit £9.20 Ready built 

: | Floppy disc interface £65.50 CORTEX B-Basic machine ; 
@ Assembler and Disassembler included as Pair of 51/2” disc drives and + RS232C £410.00 

standard | hardware kit £365.00 CORTEX C-as above + disc drives £895.00 

aU Ula soe) Full assembly instructions and 216 page user's manual. 
@ Full renumber command 

@ Simple but powerful line editor a 

@ Buffered i/o allows you to continue executing G ernie | 
the program while still printing 

eee ine cade CLIN ain eee eaieors Portway Industrial Estate, Andover SP10 3NM. Tel: 0264 64455 
@ Basic programs may contain spaces between 

key words to make programs readable without 
using more memory 

@ Over 34K bytes available for basic programs 

@ Extended basic includes IF-THEN-ELSE 

@ Supports up to 16 output devices: 
Screen and cassette interfaces included as 

standard 

@ Supports bit manipulation of variables from 
basic 

@ Error trapping to a basic routine included 

@ Basic supports Hexadecimal numbers 

@ Separate 16K video RAM for graphics 
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Computing Today is constantly on 
the look-out for well written ar- 
ticles and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submit 
your work to us for consideration. 

. All material should be typed. 
Any programs submitted must be 
listed (cassette tapes and discs will 
not be accepted) and should be ac- 
companied by sufficient documen- 

_ tation to enable their implementa- 
tion. Please enclose an SAE if you 
want your manuscript returned, all 
submissions will be acknowledg- 
ed. Any published work will be _ 

_ paid for. 
_ All work for consideration should | 

Editor at our Charing _ be sent to the 
Cross Road address. 
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News: General products 

CONSUMER NEWS 
GETTING BOARD WITH 
APPLES? 

U-Microcomputers has released 
four new Applebus cards: a 
buffered (16K) printer interface 
U-PRINT16, a speech synthesis 
board U-TALK, a disc controller 
U-4DISC and U-CENT, a low-cost 
Centronics parallel interface. 

U-PRINT 16 provides parallel or 
serial interfacing, has a 16K buffer 
so that the computer is quickly 
freed up and can also print 
graphics directly to the Epson and 
Apple dot matrix printers. 

The U-TALK is a versatile 
speech synthesis card using 
National Semiconductor's 
DIGITALKER speech set. The 
U-4DISC is a unique Apple 
compatible disc controller card 
that allows up to four drives to be 
attached rather than the usual two. 
The U-CENT is a no-frills, low-cost 
parallel (Centronics) printer 
interface; it comes complete with 
cable and allows eight-bit data 
ransmission, so users can generate 
heir own graphics dump software. 

The prices are: U-PRINT16, 
£130, U-TALK, £95, U-4DISC, £85, 

. For more details 
contact U-Microcomputers Limited, 
Winstanley Industrial Estate, Long 
Lane, Warrington, Cheshire or 
phone 0925-54117. 

FOR WHOM THE MICRO 
TOLLS... ¥ 

Tollgate Computers announce the 
availability of the ATR 8000, a 
combined CP/M Maker and high 
performance flexible Disc 
Operating System for 
microcomputers. The ATR 8000 is 

specifically aimed at the Atari 
400/800 user whe can now use 
their micro as an improved 
business machine supporting the 
popular CP/M operating system. 
The ATR 8000 can also serve as a 
flexible peripheral interface to 
almost any microcomputer system 
with an RS232 port. For the Atari 
user, the enhancements provided 
are double density Atari DOS, 
increased storage capacity, CP/M 
operating system and an RS232 
and Centronics interface. To the 
non-Atari user, the ATR 8000 
allows the conversion of almost any 
microcomputer or terminal into a 
CP/M machine at an affordable 
price. 

The pricing is as follows: ATR 
8000 (with 16K RAM), £399; 
OS/A+ (version 4), £49; CP/M 
Upgrade Kit (including 64K RAM), 
£199: 5%'’ Disc Drive Cable (four 
drives), £24, 5%4’’ Disc Drive 
Cable (two drives), £19; and 
Printer Cable (serial or parallel), 
£24. If you would like more 
information please contact Tollgate 
Computers Limited, 35 Claydown 
Way, Luton, Bedfordshire LU] 
4DU or phone 0582-32752. 

FAT CAT 

The new 96K version of the Lynx 
microcomputer appeared in June 

and is available from retailers for 
£299 including VAT. The 
expanded RAM of the 96K Lynx 
provides 37.5K directly accessible 
to BASIC in high resolution full 
colour, with up to 24K more 
available to programs using 
machine code. At 20K, the ROM is 
4K larger than that of the 48K 
Lynx; additional ROM features 
include drivers for both parallel 
and serial printers, a range of pre- 

formatted sound effects, CIRCLE 
command and commands to use 
the 24K of machine code 
accessible RAM as a data store for 
programs running in BASIC. 

Owners of the 48K Lynx will 
be able to have their machines 
upgraded to full 96K specification 
through their Lynx dealers who 
will arrange for the machines to be 
returned to Camputers for 
upgrading. The price of the 
et will be £89.95 including 

il 

GETTING STARTED 

Commodore have launched their 
biggest ever promotion featuring 
the VIC-20. Special VIC-20 boxed 
sets have been made available in 
retail outlets and selected 
Commodore dealerships. Designed 
particularly for the first time buyer 
of a home computer, for just 
£139.99 including VAT, the limited 
edition packs contain a VIC-20, a 
cassette deck, Introduction to 
BASIC Part 1, and four cassette 
games: Blitz, Hoppit, Race and 
Type-a-Tune. The current retail 
price if all the items were sold 
separately would be £249.99. 

eTSHIINOMIN MTN TT 

If you don’t have access to a 
printer and you own a BBC Micro 
you may find that some of your 
troubles are over. BEEBPRINT will 
despatch, by return of post, a high 
guality printed listing from 1200 
baud cassettes. All material will be 
treated in the strictest confidence 
and tapes returned with the 
listings. 

The costs involved are: 
program listing (maximum block 
count — &20), £1.95; excess 
charge for programs over &20 
blocks, 20p per nine blocks; extra 
programs (on same tape), £1.00; 
extra programs (on separate tape), 
£1.50; 300 baud tapes, 50% extra; 
high resolution screen dump 
(needs line added to program), 
50p. All prices include postage 
and packing. Tapes recorded with 
an 0.1 OS should use the Cassette 
Bug-fix recommended by Acorn. 

For more details on this 
service why not write to 
BEEBPRINT, 19 Orchard Way, 
Hurstpierpoint, West Sussex BN6 
QUB or phone 0273-833397. 

BILINGUAL BEEB 

JWB-FORTH V2 is a FORTH 
language ROM which simply plugs 
into a spare location in the BBC 
Micro. It will work with any 
current operating system and is 
fully compatible with disc and net 
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use as well as cassette. It allows 
full use of all graphics modes, 
whereas no cassette version does 
this; all MOS calls are supplied 
and a text and string editor are 
included. JWB-FORTH V2 is being 
used by educational 
establishments, hospitals, the 
Ministry of Defence and the BBC 
as well as by many individuals. 
The program is fully supported and 
extensions include full floating 
point representations and graphics 
extension. 

The program ROM and 
documentation costs £34.72 
excluding VAT and a manual 
entitled Welcome FORTH costs 
£6.75 exempt of VAT. Both are 
available only from HCCS 
Associates, 533 Durham Road, Low 
Fell, Gateshead, Tyne and Wear 
NE9 5EY or phone 0632-821924. 

GETTING LOADED 

Elinca Products have announced 
the introduction of a new tape 
loader for use with the ZX81. The 
ZX tape loader has been developed 
to solve problems of computer 
LOADing and SAVEing, 
particularly when using a 
conventional tape recorder. The ZX 
tape loader filters and stabilises 
signals in both directions, 
providing a constant signal 
perfectly matched to the computer; 
A major problem encountered 
when using a standard tape 
recorder for loading, due to lack of 
volume measurement and control 
when the recorder is switched to 
‘play’, is eliminated with the ZX 
tape loader, which incorporates an 
audio output indicator and signal 
amplifier to enable the correct 
computer input signal to be used. 

The new unit also filters out 
any unwanted signals and hum 
from the tape recorder. Plugging 
and unplugging of leads from input 
and output sockets, when changing 
from LOAD to SAVE is also not 
necessary with the ZX tape loader 
which has a built-in three-way 
switch, SAVE, OFF and LOAD. 
The ZX tape loader retails at 
£14.99 and details can be obtained 
from any major stockist or direct 
from the manufacturers, Elinca 
Products Limited, Lyon Works, 
Capel Street, Sheffield S6 2NL or 
phone 0742-339774. 

BRIEFING 

Diamond Stylus have produced 
Screenwipes which as well as 
being suitable for cleaning 
TV/monitor screens, also ideal for 
removing dirt and marks from 
keyboards, computer and printer 
cabinets, clear equipment covers, 
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CONSUMER NEWS 

telephones, storage equipment etc. 
Screenwipes not only clean, but 
effectively remove and inhibit 
static from the treated surfaces and 
finally freshen, by means of a 
slightly perfumed additive. The 
retail price including VAT of a 
‘pull-out’ can of 50 wipes is £2.42, 
and we can testify to the fact that 
they work — the micros in our 
office have a much imprcved 
appearance! For more information 
contact The Diamond Stylus PLC, 
Colwyn Bay, North Wales LL28 
5HD or ‘phone 0492-40202. 

If you're not doing anything on 
Friday 16 September (9.30 am to 
8.00 pm) or on Saturday 17 
September (9.30 am to 5.00 pm) 
then why not go along to the 
Sutton Library Computer Fair 
which is to be held in the Central 
Library, St Nicholas Way, Sutton, 
Surrey SM1 1EA. The last fair was 
a great success and there will be a 
wide variety of exhibitors there 
including the Association of 
London Computer Clubs. 

The Juki 6100 is a low-cost 
18cps daisywheel printer designed 
for word processing use with 
personal and small business micros 
alike. The Juki 6100 is a full- 
featured daisywheel emulating 
Diablo 630 protocol and is fully 
compatible for use with Wordstar. 
It has a wide variety of features 
and a Centronics compatible 
interface is provided as standard 
with an RS232 serial and current 
loop interface as an optional. 
Paper handling is either by friction 
feed or optional tractor feed. 
Available at £399 excluding VAT, 
further details are available from 
Micro Peripherals Limited, 69 The 
Street, Basing, Basingstoke, 
Hampshire or phone 0256-3232. 

Working with Computers is a 
new booklet from the Royal 
National Institute for the Blind, 
which shows blind people at work 
at every level of data processing. 
Sixteen pages of photographs and 
text describe special equipment 
including terminals with speech or 
braille output and conversion of 

print into tactile form. Such 
equipment is financed by the 
Manpower Services Commission 
and does not involve employers in 
extra expense when employing 
visually handicapped staff. The 
booklet also demonstrates how 
blind programmers write flow 
charts and structure diagrams and 
describes the training given by the 
RNIB. The booklet is available free 
from RNIB, 244 Great Portland 
Street, London WIN 6AA. 
(Question — why are none of the 
pages in Braille?) 

Sending floppy discs by mail 
can be risky business; physical 
pressure, overheating or static 

charges may damage or destroy 
data stored on the disc. Anti-static 
floppy disc envelopes recently 
introduced by Willis Computer 
Supplies offer protection in a 
nurnber of ways. A solid hard 
cover prevents twisting or folding; 
the envelope lining is an elastic 
foam material which both absorbs 
physical pressure from the outside 
and is permanently anti-static so 
that conductive charges cannot 
build up. The new envelopes are 
self-sealing and are available for 
5%” and 8” discs. There are two 
types, to contain either five or 10 
of either size of disc. For more 
information contact Willis 
Computer Supplies Limited, PO 
Box 10, South Mill Road, Bishop's 
Stortford, Hertfordshire. 

ER, SORRY 

I have to admit it — I do make 
mistakes! My apologies must go to 
two companies (and all readers) for 
an error in the Supplier 
information given with the FX-20 
16-bit micro survey in the July 
issue of Computing Today. In the 
issue I stated that the supplier of 
the FX-20 was Future 
Technology Systems of Ayrshire. 
This is incorrect and should have 
read Future Computers Limited, 
PO Box 306, Purley, Surrey. 

My thanks to those readers 
who phoned in. 
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Software News 
INNOVATI Vi 

TRS 80-GENIE SOFTWARE 
from the projessionals 

EVERY FEW YEARS A UNIQUE PROGRAM ARRIVES 
90 PRACTICAL..SO USEFUL IT BECOMES HERALDED BY COMPUTER OWNERS INTERNATION- 
ALLY AS A TRUE CLASSIC...AN INDUSTRY STANDARD..HIGHLY ACCLAIMED BY EVERY MAJOR 
TRS-80 PUBLICATION. YOU'VE SEEN IT WITH ONLY A HANDFUL OF TRS-80 PROGRAMS..NOW 
EXPERIENCE A LEGEND WITH THE NEW... 3 

: VERSION 3.0 

=v 

< 
7 § z 4 

Flame Toe Lag) 
om a . 

MANIPULATE DISK SECTORS, MEMORY 

% . 
ars ae 

AND FILES,e COPY FILES FROM AND TO “Xg 
NON-COMPATIBLE DOS'S e ZAP A DIREC- 
TORY e ZAP A SECTOR e COPY A SECTOR 
AND COMPARE A SECTOR e COMPARE 
FILES e PURGE A DIRECTORY e DISPLAY. 
DISK MAPS e EXAMINE FILE LOCATIONS e 
READ AN ALTER DATA ADDRESS MARKS e@ 
DOUBLE SIDED DRIVE SUPPORT LDOS, 
DOSPLUS. AND MULTIDOS e MORE e 
BOOTS ON MOD! OR MOD III 35. 40, OR 80 

ative 9K Ist PLACE 80-MICRO 1982 
UTILITY PROGRAM OF THE YEAR 

Tl! Ligigy gipiiaiyss 

NEWDOS. NEWDOS/80 2.0, DOSPLUS, 
MULTIDOS, DBLDOS e AUTO DENSITY 
RECOGNITION e AUTO DOUBLER 
RECOGNITION e AUTO DOS RECOGNITION 
e AUTO MODEL RECOGNITION MOD | OR 
MOD II|e REPAIR DAMAGED DIRECTORIES 

»@ REPAIR BOOT SECTORS e REPAIR HIT & 
GAT TABLES e CREATE A SPECIAL OR 
CUSTOM FORMATTED DISK e REFORMAT 
WITHOUT ERASE e BUILT IN PRINTER 
ROUTINES e SOFTWARE BULK ERASE A 
DISKETTE e PATCHES TRSDOS AT TRACKS e SINGLE OR DOUBLE DENSITY e 

TEST MEMORY e READS ALL CURRENT 
POPULAR DOS'S: TRDOS. LDOS. FOR ANY SYSTEM e MORE e 

Super Utility Plus Version 3.0 ... £44.00 plusV.A.T. = £49.60 

Registered first class shipping £1.60 

We have started to supply some of 
our more popular programs in non 
TRS-80 format for other machines as 
follows: 

BBC (MODEL B - 0/S0.1) 
JUMBO 

The 747 simulation that has swept 
the TRS-80 community worldwide! So 
memory tight that there was no room 
for full colour. 

Cassette 

PROTECTED MEDIA OWNERS OPTION e EASILY CONFIGURED 
BACK UP COPY INCLUDED 

MYSTERIOUS ADVENTURE 
The English written, machine 

language series of adventures. Seven 
in number, at the moment the follow- 
ing are presently available on the 
BBC: 

The Golden Baton 

The Time Machine 

Arrow of Death Part | 

Arrow of Death Part I| 

Escape from Pulsar 7 

Circus 

Feasibility Experiment 

FAIRYTALE 
Basic adventure mainly aimed at 

the kids but for all the family! Uses a 
scenario of nursery rhymes and fairy- 
tales within which to find the 
treasures. 

WONDERLAND 
A follow-up Basic adventure to 

Fairytale. Fairytales and nursery 
rhymes again plus cartoon characters. 

Cassette (each) £10.06 

V.A.T. included 

£10.06 P. & P. 75p for any quantity Cassette (each) 

MOLIMERX:LTD 
AJ HARDING (MOLIMERX) 

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage. 

£17.25 

TEL: [0424] 220391 / 223636 TELEX 86736 SOTEX G 
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£9.90 GIANT ADVENTURES BBC FORTH £15 
for 

64 LYNX “For your money you get not only a very good implementation of the 
ATA RI 400/800, BBC,,, CBM 48K popular FORTH language but also a 72 page manual ...Once you have 

NA OM..ORIC SP M 380Z got an idea of the fundamentals you shouid get better value out of 
sc 32K 48K ECTRU ax 48K this pack than virtually any other program you could buy. In fact, the 

only reason | can think of for not buying this cassette is that you 

already have a version of FORTH!" - LASERBUG April 83 

“rqFORTH is fast and has a first-class screen editor... Overall, a 

good buy’'-Computing Today July 83 

rqFORTH costs just £15 (inclusive) and runs on 16K or 32K BBC 

micros, It: 

* needs no added hardware and works with any MOS version; 

1) COLOSSAL ADVENTURE: The classic mainframe game ‘‘Adventure”’ with 
all the original treasures and puzzles + 70 extra rooms. 

‘A minor miracle of programming” - Popular Computing W. 12 May 

‘A few days ago | received Colossal Adventure and | am writing to say that |am 

delighted with it. | first met Adventure on an Open University summer school 
and several of us regularly stayed up to 3 and 4 o'clock in the morning playing 

it. That was 6 years ago, and I've not been able to play it since, so | was 

immensely pleased to see how like the original yours is."' * works with cassette and disc; 
- Chris Green (customer) April 83 * is FORTH-79 STANDARD and has fig-FORTH facilities; 

2) ADVENTURE QUEST: Through forest, desert, mountains, caves, lake, fire,|| * Provides 260 FORTH words and is infinitely extensible; 
moorland and swamp on an epic puzzle journey. * oe full ye ae a us MOS, cats ce 

“This is the best adventure yet. | did the H****t in 1 day and p*****a in about Bee er era ec ceega er coe Varad Benen euaselitons (customer) May 83 * has anexcellent full-screen editor; 

; af ; * runs faster than BBC BASIC; 
3) DUNGEON ADVENTURE: ‘massive adventure with more than 100 puzzles || * includesa72 page manual, a 20 page disc supplement anda 

to solve. Rich vein of humour throughout.”’ - The Micro User June 83. summary card for quick reference; 

Each adventure needs 32K and costs £9.90 (inclusive). They are very much |] * is used by hundreds of people, worldwide. 
| bigger than normal adventure games that you can buy. 

BBC FORTH TOOLKIT £10 
“Level 9 promise to support rqgFORTH and this pack proves it. It 

provides the source code for all sorts of useful routines and examples 

of how to program in FORTH. With so much on one cassette it would 
be good value at twice the price.”’ - LASERBUG April 83 

The rqFORTH toolkit costs just £10 (inclusive) and adds the 
following facilities to FORTH: 

* afull assembler, providing machine-code within FORTH: 

* turtle graphics, giving you easy-to-use colour graphics; 

* decompiler routines, allowing the versatile examination of your 

compiled FORTH programs; 

* the full double-number set (with many extensions); 

an example FORTH program and demonstrations of graphics; 

other useful routines. 

NASCOM PROGS*»Dsteroids ........... _m/c,g £7.90 
Galaxy Invaders ....... m/c,g £5.90 

Extension Basic .... £15/£E30ROM Missile Defence ........ m/c,g £7.90 
Adds 30 new keywords to BASIC SupérGUIbi. eee eb,g £4.90 

Compression Assembler 2..... £12 5-gamescassette....... misc £5.90 

High speed + source compression (FULL RANGE IN NASCOM CATALOGUE) 

ALL PRICES INCLUDE P&P AND VAT. ALL programs are in stock and orders will 

be sent within 2 days of receipt. Please send order or SAE for catalogue, 
describing your micro, to: 

LEVEL 9 COMPUTING 
Dept C, 229 Hughenden Road, High Wycombe, Bucks HP13 5PG 

THE HR1 THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY. 

‘nla wi THE BROTHER CROWN RANIER Compatible with SIU Gaara Uiald SHARP ONLY £795 + VAT 
OSBORNE TT] 
APPLE II Hof 
APPLE Il aan 
TELEVIDEO A 
TANDY — 
BBC 
MIMI 

TEXAS 30/30 
PET 

HEWLETT PACKARD 
SUPERBRAIN 

SIRIUS 
The HR1 XEROX 
Bi-directional — 17 CPS —some IBM 
features as below, but without Infact most computers! 
keyboard and lift off facility. E 

CROWN RANIER — The leader of all interfaced daisy wheel printer/typewriters: Here's why: 

The unbeatable Crown Ranier is the only heavy duty daisy wheel printer/typewriter which runs on a linear motor — no belts or cables to break, stretch or wear — and uses the IBM ribbon and lift off correctors 
The reliability has become legend in these days of expensive electronic typewriter breakdowns. 

CENTRONIC — IEEE - RS232 INTERFACES — No external boxes — interchangeable daisywheels — variable pitch — three free daisy wheels — automatic whole line correction - easily copes with standard printed 
forms — 195,000 characters per ribbon (at least twice the average character length) — standard lift off correctors — a printer/typewriter at the flick of a switch 

Perfection as a typewriter (now used by local authorities and multi-nationals), perfection as a printer. 

Beware of lightweight, low cost machines — these can never give long term reliable service. THIS MACHINE WILL!! The professional machine 

Ask you local computer or office equipment dealer for further information. EX STOCK DELIVERY 

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED 

lo 56-58 SOUTH ST., EASTBOURNE, 
8 SRO W/N susiness CENTRE SUSSEX. (0323) 639983. 
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News: Professional systems 

drawing, graphics characters, 9 by 
12 character cell resolution, 24 
ines by 80 characters plus a 25th 
status/menu set-up line, screen- 

saver time-out, self-test, switching 
power supply and BS232C 
interface plus current loop, with 
QTR and X-ON and X-OFF 
orotocols. 

Access Data Communications, 
,ondon’s main Qume distributor 

offer on-site service contracts or 

return-to-base repairs for all 
products they supply. The Qume 
QOVT-102 is being offered at a price 
of £569 or £512 cwo. For further 
information please contact Access 
Data Communications Limited, 
Unit 17, Eskdale Road, Uxbridge 
ndustrial Estate, Uxbridge, 
iddlesex UB8 2RT or phone 

0895-59781. 

PLOTTING TOGETHER & 
Environmental Equipments have 

y-V NR OM m-VUIN Gini \ WATCH IT introduced their new A3 size 
Plotwriter into its Watanabe range 

Sanyo have introduced th Qume’s latest product is the Qume of digital multi-pen XY plotters. 

MBC4050, a high capac - 16-bit QVT-102 CRT Terminal. Some The Plotwriter is a drum plotter 

8086-based unit with an optional features of the terminal include with a built-in print facility — 

8087 numeric data processor at a simple menu leat non-glare compact in size, lightweight and 

price of £2450 excluding VAT screen which tilts and swivels, low designed for desktop use. With 

This desktop micro offers from 132 detached keyboard, Line Block, four pens which can be 

to 512K RAM and 6K ROM (4K Page Block and Unprotected Block automatically exchanged to 

monitor and 2K character page modes, four separate provide colourful graphs and 

generator). The detachable programmable function keys, line drawi ings, the Plotwriter can be 

keyboard features 15 switched easily from a graphic toa 

eae ee keys and print mode using input signals and 

five cursor control keys, a built-in will print rapidly at a speed of 

palm rest and deep dished keys seven characters 4 second in 

The MCB4050's 12” non-glare European, Greek and Katakana 

type faces. 
The as speed is 200 mm 

per second; the Plotwriter can 
draw straight lines, broken or 
unbroken circles and curves and 
will rotate or italicise type 
characters to 0.1 dégree. Graphics 

screen ae 28 56 ditferent 
character (8 by 12 matrix) on an 80 
characters by 25 lines tormat. 

Two 544” double-sided, 
double-density, double-track slim 
ype disc drives are included 
giving 1.2 Mb capacity. The micro 
‘uns under CP/M 8&6 and supports or bar charts can be drawn with 

S BASIC 86, BASIC 86, ASM 86, oe solid colours or hatching — toa 

DDT 86, ED and LOAD 86 which Tee ee choice of angles and line spacing. 

are included. Interfaces include an : Three types of interface can be 

RS232C port and a Centronics type selected — RS232C, GP-IB (IEEE) 

parallel printer interface. For more or eight-bit parallel. At a price of 

nformation, please contact Sanyo £1531, plus interface, you can get 

arubeni ene) Ltd, 8 Greycaine nore information from 

Road, Greycaine Estate, Watford, Environmental Equipments 

Hertfordshire WD2 4QU. (Northern) Limited, Environ House, 

AF I TA RGGI SSE FTE BE SI ESTE EES ISLE RE ON HE TEE EET SED LET 
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Welsh Row, Nantwich, Cheshire 
CW5 SES (phone 0270-6251 15). 

IBM DRIVES ONWARDS 

The new Europa System G101 
Display Multiplexer will drive up to 
five colour displays from the direct 
output socket of the IBM Personal 
Computer, which makes it possible 
to show the computer colour 
display to a large gathering for 
demonstrations, teaching and 
marketing purposes. Any display 
may be used if it is suitable for 
connecting to the computer direct 
drive colour output socket. 

The Display Multiplexer is 
transparent to all alpha/numeric 
and graphics signals and features 
fully buffered line drivers, high 
noise immunity CMOS integrated 
circuits and an integral stabilised 
power supply tor operation from 
120/240 volts 50/60 Hz mains. The 
standard cables allow each colour 
display and the computer to be 
positioned up to five metres from 
the Display Multiplexer. The 
cables connect to the front panel 
with latching ‘D’ type subminiature 
connectors. ° 

The price of the Display 
Multiplexer is £262, the input 
cable from the PC is £24 and 
output cables to the displays are 
£19 each. VAT should be added to 
the prices. More information can 
be obtained from Europa Systems 
Limited, Biggin Hill, Westerham, 
Kent TN16 3DF, or phone 
29-71165. 

NEW PRINTER RANGE > 

A new range of printers designed 
for use with the ACT Sirius | and 
other microcomputers has been 
launched by the newly formed 
Office Products subsidiary of 
computer group ACT. The Writer 
range consists of five machines: 
the ACT WRITERs 10, 12 and 14 
matrix printers, the ACT WRITER 
20 matrix NLO printer and the 
ACT WRITER 30 daisy wheel 
printer. 

Quick delivery should be 
achieved as all machines will be 
available ex-stock, the aim being 
to provide all ACT's 400 dealers 
with off-the-shelf supplies. The 
accent will also be on fast field 
maintenance with 40 engineers on 
station. The most novel feature of 
the range is the three-speed facility 
of the WRITER 20 model which 
allows the user to select high 
speeds for data processing or 
drafting or a near letter quality 
mode for correspondence. 

At the bottom end of the range 
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is the inexpensive and portable 
WRITER 10 model, and at the top 
the WRITER 30 daisy-wheel printer 
designed for word processing 
applications, or in business systems 

where the standard of finished 
work is paramount. Under the 
label WRITER 90 is the ACT 
Automatic Sheet Feeder which 
allows full page printing and 
automatic transportation to the 
output hopper. 

The WRITER 10 matrix printer 
for up to four part stationery at 120 
characters per second costs £395 
plus VAT. The WRITER 12 matrix 
printer with a 136 column carriage 
handling up to full width 15” 
continuous stationery costs £695 
plus VAT. WRITER 14 matrix 
printer, heavy duty for up to five 
parts stationery at 150 cps costs 
£1295 plus VAT. WRITER 20 
matrix NLO printer, capable of 
fast, draft and correspondence 
speed costs £995 plus VAT. The 
WRITER 90 automatic single sheet 
eeder costs £595 plus VAT. For 
more details please contact 
Applied Computer Techniques, 
ACT House, 111 Hagley Road, 
Edgbaston, Birmingham B16 BLB, 
phone number 021-454 8585. 

BRIEFING 
A new low-cost method of safely 
posting and transporting floppy 
discs is here: constructed of heavy 
duty 90 lb board stock, the 
Sentinel Floppy Disc Shipper 
envelope for standard and mini 
discs provides positive resistance 
to any destructive bending. A 
smooth polyethylene foam lining 
eliminates abrasion during transit 
or loading operations while its anti- 
static properties prevent dust 
caused by static. For more details 
and pricing information please 
contact Kennet Packaging 
Limited, Unit 5, Station Road, 
Thatcham, Newbury or phone 
0635-66552. 

A new anti-glare treatment kit, 
Glarego, has been introduced. 

BUSINESS NEWS 

Specially developed to provide a 
lasting non-reflective surface to TV 
screens, computer terminals and 
glass-fronted pictures, Glarego is 
easy to apply; simply prepare the 
screen with the Cleanscreen 
provided, then spray on Glarego. 
The price is £7.95 including VAT 
but excluding postage. For more 
details contact Vision Products, 
Unit 10, Wessex Road, Bourne 
End, Buckinghamshire SL8 SDW or 
phone 06285-29997. 

Datac have introduced a range 
of 40 column printers which print 
at high speed on plain paper in 
red or black. One unit is priced as 
low as £155 for the end user. These 
boxed printers are supplied as 
desktop or panel-mounted 
versions. Model 510, the desktop 
unit, measures 197 mm by 240 mm 
by 74 mm and the panel-mounted 
model, 520, measures 150 by 149 
by 199 and costs £165. The printers 
are easy to interface to a micro as 
serial as well as parallel interface 
boards are available for control 
electronics and character 
generation. A serial dot matrix 
impact system is used to print 40 
characters per line (5 by 7 matrix) 
on 70 mm wide paper at 1.2 lines 
per second. Further details are 
available from Datac Limited, 
Tudor Road, Altrincham, Cheshire 
WA14 5IN or phone 061-941 2361. 

BFI Electronics, major 
distributor of Verbatim floppy 
discs, have announced the 
availability of two-disc packs for 
retail outlets; the new twin packs 
will appeal to small users who at 
present can only buy discs boxed 
in 10s. The required averag 
outlay will thus be reduced from 
over £30 to under £6 per purchase. 
The discs involved, 54%” types 
suitable for most of the personal 
computer disc drives currently 
available, are from the Verbatim 
‘Datalife’ Series. More details can 
be obtained from BFI Electronics 
Limited, 516 Walton Road, West 
Molesey, Surrey KT8 OQF, or 
phone 01-941 4066. 

The book Computer Insecurity 
is by Adrian R. D. Norman. The 
author has tried to open the eyes of 
his readers to the risks associated 
with computer systems and to this 
end has brought together a 
compendium of other people's 
mistakes. Over 100 crimes, errors 
and disasters involving computer 
systems are listed. This book is 
directed at those who must now or 
expect later to have to make 
decisions or advise decision 
makers about computer security. 
The book is published by 
Chapman & Hall, is hardback, 
has 366 pages and costs £14.95. 
The ISBN is 0 412 22310 4. 
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COMPUTERS 

Gemini Galaxy 2 
“| would place the Galaxy at the top of my list” 
(Computing Today, April 1983) 

* Twin Z80A Processors * Serial and parallel printer 
*#& CP/M 2.2 Operating interfaces 
System * Cassette and light pen 

*64K Dynamic RAM interfaces 
% 800K Disk Capacity %* User definable function . 
¥ 80x25 Video Display keys 

* Numeric key pad £41 495 
*& 12"Monitor included (£1749.24 inc. VAT) 

Total support for Gemini & nascom Products 
nascom 3 available from MicroValue 80x25 Video for nascom 
Based around the successful Nascom 2 computer, this new system can Nascom owners can now have a professional 
be built up into a complete disk based system. Supplied built and 80x25 Video display by using the Gemini G812 
tested complete with PSU, Nas-Sys 3 Intelligent Video Card with on-board Z80A. 
and Nas-Gra. his card does not occupy system memory 

space and provides over 50 user controllable 
Sys functions including prog character set, fully 

48K tem compatible with Gemini G805 and G815/809 
£549 (£631.35 inc. VAT) [% Disk Systems. Software supplied on Gemini 

system disks. Built and tested. 

CP/M 2.2 reget 
4 The Microvector 256A is a high performance graphics 

00 (£445 inc. VAT) display interface on an 80- BUS and NASBUS compatible card. 
Various graphic primitives such as vector and character 

NASCOM 2 KIT eneration are executed in hardware by a Thompson EF9356 
raphic Display Processor. Plotting rates are typically 

4 million pixels per second giving full animation capability. 
Various vector and character types can be selected. 
Characters can be scaled to give 256 different sizes. 
MV 256A Suitable for TV use (PAL-UHF) £499.00 + VAT 
MV 256B Suitable for TV or RGB monitor £220.00 + VAT 

£225 (£258.75 inc. VAT) 

Built & Tested 

£285 (£327.75 inc. VAT) 

Phoenix 
P42 Monitor 
A high quality data 
display monitor, ideal 
for all Nascom and 
Gemini systems. 

SHARP MZ80A 
eae: 

20Mtz resolution. 

Electronic magnificence from Sharp Available in amber or 
green phosphor. 

Z80A C.P.U. - 48K RAM - 4K ROM : Industry standard Qwerty 
keyboard with numeric pad « 9" GREENC.R.T. : 1200 baud $141 0 
cassette : Music and sound : Real time clock : Enhanced BASIC 
- Full editing facilities - Internal expansion. 

PRINTERS 

(£126.50 inc. VAT) 

Epson FX80 Olivetti Praxis 44 
£436 (£501.40 inc. VAT) 
Epson RX80 Poe “i RS 232 k 

; interface and numeric key 

£298 (£342.70 inc. VAN) | pad. This module enables the 
Epson MX400 Type Ill ’ Praxis 41 to be used as: 
£496 (£569.95 inc. VAT) %* aPersonal Computer 

NEC 8023A console 
£339 (£389.95 inc. VAT) * ave ty, low volume 

SEIKOSHA GP100A * atypewriter 
£245 (£246.95 inc. VAT) communicating point-to- 

. . point, or via modem, or 

Daisy Wheel Printer: acoustic coupler. 
Smith-Corona TP-4 £485 (£557.75 inc. VAT) £595 (£684.25 inc. VAD 
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LOW COST SYSTEMS 
Micro Professor MPF Il 64K 

MPF Il is a most exciting addition to our range. Based 
on 6502 microprocessor this machine offers 64K of RAM, 
high resolution 6 colour graphics, and sound. Standard 
BASIC interpreter is Applesoft compatible, allowing 
MPF Il to read and write tapes in Apple format. 
Complete with excellent 600 page manual. 

* Micro Professor £233.92 (£268.99 inc V.AT.) 
* Joystick £413.00 (£14.95inc V.AT.) 
* MPF il printer £161.53 (£185.75 inc V.AT.) 
* Software Cassettes £4.34 (£4.99 inc V.AT.) 

Dragon 32 
A powerful colour computer for under £180 
*& 32K RAM 
% 6809E Microprocessor 
: Extended Microsoft Colour BASIC 

9 Colour, 5 Resolution Display 5 
%* Sound through TV 5 octaves, 255 tones 47 bo stecla 
%* Advanced Graphics £1 52 BRISTOL 
Full range of Dragon software available. (| (£175 inc. VAT) Target Electronics Ltd., 

416 Cherry Lane. 

Sinclair ZX81 
Tel: (0272) 421196 

Now available through MicroValue — EGHAM, SURREY 
areal computer for less than £50! 

MICROVALUE 
DEALERS: 
AMERSHAM, BUCKS 
Amersham Computer Centre, 
18 Woodside Road, 

Electrovalue Ltd., 
28 St. Judes Road, 
Englefield Green. 
Tel: (07843) 3603 

LEEDS 
Leeds Computer Centre, 
60/62 Merrion Centre. 
Tel: (0532) 458877 

IPSWICH 
MDW (Electronics), 
47/49 Woodbridge Road East. 
Tel: (0473) 78295 

LONDON W2 
Henry's Radio, 
404 Edgware Road. 
Tel: 04-402 6822 

LONDON SW14 
OFF Records, 
Computer House, 
58 Battersea Rise, 
Clapham Junction. 
Tel: 04-223 7730 

MANCHESTER M19 
EV Computing, 
700 Burnage Lane. 
Tel: 064-4341 4866 

NOTTINGHAM 
Computerama, 

* Sinclair ZX81 Computer £43.43 (£49.95 inc. VAT) 

¥& Sinclair ZX Printer £34.74 (£39.95 inc. VAT) 
%#ZX81 Learning Lab £47.35 (£19.95 inc. VAT) 
Software for Sinclair from £3.43 (£3.95 inc. VAT) 

Sinclair ZX Spectrum 
NEW LOW PRICES 

Colour, sound and high resolution 
graphics from only £99.95 

% 16K ZX Spectrum Microcomputer £ 86.92 
(£99.95 incl. VAT) 

* 48K ZX Spectrum Microcomputer £113.00 
(£129.95 incl. VAT) 

* Sinclair ZX Printer £34.74 (£39.95 inc. VAT) 

Texas TI99-4A 
Colour, sound and a typewriter type 
keyboard for under £160 

A truly expandable microcomputer system 
with a wide range of educational and 
games software. 

*& Texas T1I99-4A Microcomputer 16K 
£139.08 (£159.95 incl. VAT) 

%* Voice Synthesiser Unit £43.43 
(£49.95 incl. VAT) Skytronics Ltd 

+ Peripheral Exp@fsion Unit £430.39 (£149.95 incl. VAN ys phlei 
%* Disk Drive £278.24 (£319.95 incl. VAT) ¥* Disk Control board (for above) £465.70 (£189.95 incl. VAT) Tel: (0602) 784742 

ORIC 4 ORIC1 when used with the ORIC MODEM will allow access to PRESTEL-Viewdata, ane ene 
which has 200,000 pages of interactive information covering sport, travel, dhe 
hotel bookings, games, etc. 

* ORIC 1 48K Microcomputer 
£147.79 (£169.95 incl. VAT) Ledetaztasi 

* ORIC 4 
Communications 
Modem £68.69 

oe ee me ae en (£79.00 incl. VAT) 
SE CS TTT VS VELA 

REAL value — from the Professionals 
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CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 

CAMBRIDGE LEARNING 

GSC 

SUPERKIT 
GSC 

SUPERKIT 

£19.90 

Learn the wonders’ of 
digital electronics! Self-Instruction 

This practical kit for 
beginners comes complete 
with an instruction 
manual, components, and 

EXP300 breadboard to teach you all the basics of 
digital electronics. The course needs no soldering 

te Sebderrag 

» Sartable for Beginners 

iron; the only extra you need to buy is a 4}V 
battery. 

Using the same board you can construct literally 
millions of different circuits. 

R-S and 

and 

The course teaches boolean logic, 
J-K flipflops, shift registers, 
half-adders. 

It is supported by our theory courses 

DIGITAL COMPUTER LOGIC 
£7.00 

logical circuit 

gating, 
ripple counters, 

which covers: basic computer logic; 
elements; the design of circuits to carry out 
logical functions; flipflops and registers; and 

DIGITAL COMPUTER 
DESIGN £8.50 
Our latest, most up-to-date course on the design of 
digital computers, both from their individual logic 
elements and from integrated circuits. You are 
first shown the way in which simple logic circuits 
operate and then, through a series of exercises, 
arrive at a design for a working machine. 

Other courses available include: 

MICROPROCESSORS & MICROELECTRONICS @ £6.50 
COMPUTER PROGRAMMING IN BASIC @ £11.50 

GUARANTEE No risk to you. If you are not completely 
satisfied, your money will be refunded upon return of 
the item in good condition within 28 days of receipt. 

CAMBRIDGE LEARNING LIMITED, UNIT50 RIVERMILL SITE, 
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND. 
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022 

All prices include worldwide postage 
please ask for prepayment invoice). Gire 
Please allow 28 days for delivery in UK. 

ere SUPERKIT(S) @ £19.90 
Pts DIGITAL COMPUTER DESIGN(S) @ £8.50 
fscnked DIGITAL COMPUTER LOGIC @ £7.00 

(airmail is extra - 

A/c No 2789159. 

I enclose a *cheque/PO payable to Cambridge Learning Ltd 
ROR ae Senerashetmets.2 (*delete where applicable) 

Please charge my: 

*Access American Express Barclaycard Diners Club 
Eurocard / Visa Mastercharge Trustcard 

EXIDIGY gua Dial heereieeramereverdare Credits Card UNO?  eaccnta eastern veleltrratstsl 

SL Men Cie reeel ceqtia olalaponerelevatersns tive eiaternin tel eieleistateininnl svelsyotayel eleve <seteiarst biel pie sarees 

Telephone orders from card holders accepted on 0480 67446 

Overseas customers (including Eire) should send a bank draft 
in sterling drawn on a London bank, or quote credit card 

number. 

FREEPOST, 
(Registered 

Cambridge Learning Limited, 
St Ives, Huntingdon, Cambs, 
in England No 1328762). 

Unit50 Rivermill Site, 

PE17 4BR, England. 

ELIMINATE 
FAULTY 

CASSETTES 
the UK 
~ of 

Be audio 

ige 

DataClone is the first compan 
established specifically for thesdUpli 
data cassettes. ys 

All other duplicat 
orientated — 4g 
duplicating ‘ ae 
Cn to_be 

estsul 

a eat =e 
ates 
preWously u 

All ay 
to Lee 

Contact us 
DataC 

ao 
o 

mes 

Rens 

@ cS 

DATACLONE 
UNIT 1 

Roslin Square, Roslin Road, Acton, 
London W3 

Tel: 01-993 2134 
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The accessories you need 
at prices you can afford 

At last a quality joystick for 
use with your BBC (model B only) 

The SPECTRAVISION QUICKSHOT deluxe 
joystick (BBC compatible). Now, Microstyle 
offer you the chance to use joysticks where 
joysticks have. never been used before! 
Operating directly through the existing user- 
ports on your BBC model B microcomputer 

and available for use with all Acornsoft and 
most other keyboard controlled games - 
even Planetoids - these joysticks include a 
machine-code ‘‘driver program’ on tape, 
which converts keyboard commands to 
remote control operation for maximum 

enjoyment. 

PLEASE NOTE: Planetoids and certain other games may still 

Unbeatable Value 

require the use of some keyboard commands 

only £19.95 inc VAT 
for mail order please add 
75p post and packaging 

Genie EG2000 
Colour Genie is specifically designed to 

s that a resolution of 320x192 

be able to use the 128 pre 

bring you the absolute maximum in every phics plus 128 more that »yet with all this, only 10% of the user 
performance area without any ‘power yourself, all as ‘building memory will have been taken up. 90%(or 

sacrifice for screen displays, with ful 95% in the 32K option) of the entire original 

When you switch on, you are in ‘CG movement, change shape and colour RAM will still be available for you to use in 
Ready’ mode, This fabulous facility puts effects. any way you want 

everything on the screen, all at the same Incredibly, you will also be able to use the Whether for games, or for such varied 

time, with no changes to screen mode entire keyboard typewriter and computer applications as e or physics 

necessary! capability, with mixed text and full colour engineering circuits, laboratory or office use 

You'll have 16 colours available (8 full graphics on screen simultaneously is entirely up 

And naturally, the full 3 cnannel, 8 octave When you e of advanced 
th all the outline nd picture sound facility will also be available Chords Read Only M ).changing and 

electronic music, harmonies:you 
program the sound of brushes on cymbals 

The monitor that makes sense 
for all the Family 

The NORMENDE 14” colour monitor 
combines true RGB performance with U.H.F. 
T.V. value. Fully BBC compatible, this dual 
purpose design compares favourably with 
most quality, stand-alone RGB monitors 
while offering for greater value to the whole 
family. 

A Quality RGB monitor/T.V, ata truly realistic price 

only £249.00 inc VAT 
(includes BBC to RGB cable) 
Also available with REMOTE CONTROL £299.00 inc VAT 
for mail order please add 
£7.00 for Securicor delivery 

plus a cymbal clash at the same time 

speeds and é 

REAR VIEW 

Say goodbye to untidy wiring 

The REMEDIAN TIDYBASE complete with 
three built-in fully-fused power outlets. 
Forms a strong, safe plinth for your monitor, 

disk drive etc. Single cable to mains outlet. 

Designed and built to schools specifications in metal with 

safety edges (no sharp corners) durable finish. 

only £29.95 inc VAT 
for mail order please add 

£2.50 post and packaging 

for mail order 
please add 
£7.00 for Securicor delivery 

ogramming, you can even get inside 
ising the built-in routines to gain hig 

| 

rea ae eee | 
I 

" , | 
J 

Postal Order or Access/Barclaycard. 

nn ee ES ES 

Contact us now for your B.B.C Microcomputer 
available ex-stock at £399.00 
We also stock a wide selection of other systems 
COMMODORE, SPECTRUM, ZX81, and COLOUR GENIE 

All prices advertised include VAT 

Please Note: While Microstyle will endevour to maintain sufficient stocks of 

items currently or previously advertised we regret that all items are offered 

for sale subject to availability from manufacturers 

NEW, The Daventry Computer Centre 

SHOr. 67 High St., Daventry, 
Telephone: Daventry (03272) 78058 

If paying by Access or Barclaycard please enter card number here 

The Bath Computer Centre 

29 Belvedere, Lansdown Road, Bath 

Telephone: Bath (0225) 334659 

Steeple accents Daytime phoneno..... 
wee eo eee 

THE HOME COMPUTER PEOPLE 

The Newbury Computer Centre 

47 Cheap Street, Newbury. 

Telephone: Newbury (0635) 41929 

ORDER FORM PLEASE REMEMBER TO ADD APPROPRIATE AMOUNT FOR POSTAGE AND PACKAGING ALLOW MINIMUM 21 DAYS FOR DELIVERY. 

Pleasesendme.......... (GUATATILY) tSNTT(S) Gere eter aces cearsal roc ne tema erm cave uae ensuemaiedeudertae aa secstashte tir suemna veins caaseeioten ate pay ovaries 

Total price including postage and packaging&® .................. Payment may be made by cheque (made out to MICROSTYLE), 



News: Commercial software 

SOFT WARES 
SPEEDY RESCUE ¥ 

Rescue is a powerful data base 
management system for CP/M and 
MSDOS microcomputers. It is 
designed to deal with large 
numbers of records; tor example, it 
will sort 3000 records on any field 
(including non-key fields) of 10 
characters alphabetically in 
ascending or descending order in 
only 3 minutes and 16 seconds. 
Extraction of records can be 
defined by setting up to 40 
separate selection criteria. Data 
validation at run time makes data 
entry fast and easy; any invalid 
entry is iramediately rejected with 
a clear error message telling the 
operator what is expected. 

Data compression is 
extensively used; the best example 
is that a 60-character entry 
selected from the user-defined 
dictionary can be stored with only 
one byte; 18 data dictionaries of 
255 entries can be used per data 
base and 20 data bases are 
available per system. 

Rescue is claimed to provide 
rnany features and facilities 
normally only available on 
mainframe systerns. At a price of 
£295 for the cornplete systern, with 
a dernonstration system costing 
£35, you can get more details frorn 
Microcomputer Business Systerns 
(UK) Ltd, 5 Charterhouse 
Buildings, 27A Goswell Road, 
London EC1M 7AN, or phone 
01-253 3998. 
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THE ANSWER LIES IN THE 
SOIL 
Cambridge Applied Technology 
has recently developed two 
revolutionary aids for the amateur 
gardener for use in the comfort of 
his own hore. Available for the 
BBC Micro Model B, the programs 
are Greenfinger:Garden plant 
selector and Garden layout 
planner. 

The plant selector is a 
program for automatically selecting 
the plants which will thrive best in 
a given location within a garden. 
The computer asks the gardener 
about the type of soil, available 
sunlight and moisture and searches 
its memory for plants which best 
suit the conditions within a given 
range of height. The system gives 
rapid access to over 400 plants. 

With the layout planner, the 
user can tell the computer about 
the existing or planned sizes and 
positions of buildings, walls, 
greenhouses, paths, patios, 
borders, beds, trees and shrubs. 
The computer asks where the sun 
is at noon and amazingly plots a 
fully-scaled plan view on the 
screen. 

Ata price of £12.95 each, you 
can afford to dig into your pockets 
and completely redesign your 
garden. For more details write to 
Cambridge Applied Technology, 
51 Hinton Road, Fulbourn, 
Cambridge CB1 5DZ or phone 
0223-880958. 

USEFUL EDITOR | 

A new, moderately priced (£60 
plus VAT), text editor has been 
released by Lutterworth Software 
for the Apple ll. It is intended for 
users such as magazine editors, 
who need to produce short length 
lines in several colurnns, hence the 
name: COLTEXT. The screen 
shows all text in its output format, 
with single-key centreing and 
right-left justification immediately 
displayed. The same text can be 
outputted in any number of 
colurnns, all without reverse line 
feed. Lutterworth Software, who 
specialise in one-off turnkey 
systerns for a wide range of micros, 
will supply a free sample and 
rnanual to enquirers; write to 6 
Cromwell Close, Walcote, 
Lutterworth, LE17 4JJ. 

SERIOUS STUFF 

Rarmtop Software, a new serious 
software company, have 
announced their first three 
business tapes for the 48K ZX 
Spectrum. The Purchase Ledger, 
Sales Ledger and Sales Journal 
cornprise a complete book-keeping 
system; it is a one-entry system 

based on the Simplex book- 
keeping systern, which makes it 
extrernely easy to use. It is 
intended for businessmen with little 
or no knowledge of book-keeping 
who may never have seen a 
computer. 

The tapes sell at £24.95 each 
(£60.00 for all three tapes) and this 
rneans that srnall businesses can 
equip themselves with the 48k 
ZX Spectrurn, ZX Printer and 
software for under £300. A manual 
is provided which explains the 
systern and how to use it. Rarntop 
are also producing a number of 
educational tapes for the Youth 
Training Scheme and schools and 
colleges. 

Customer advice and help will 
be provided at the end of a 
telephone if needed, and 
demonstrations will be arranged 
locally. For sales enquiries please 
contact Ramtop Software on 
0744-59883 (0928-701428 atter 5.00 
pm and weekends). Dealer 
enquiries are welcome and should 
be addressed to Ramtop Software, 
12 Milnthorpe Road, Burtonwood, 
Near Warrington, Cheshire WA5 
APN. 

PINBALL WIZARD 

The Pinball Construction Set builds 
video pinball games for your 
Apple II personal computer, 
although it is claimed as much 
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rnore than just another game utility 
or development tool. To let you 
touch your Pinball Construction 
Set, a video ‘hand’ is included 
which you can control with your 
joystick; by moving the joystick 
lever you propel the hand on the 
screen, and you can make the 
hand grasp or select whatever it is 
touching, enabling you to build 
your pinball machine from pieces 
in your parts box. The set contains 
the pieces and tools to make 
rnillions of hi-res video pinball 
games; no programming or typing 
is necessary, just take parts from 
the set and put therm on the game 
board, press a button and play. 
Available frorn Pete & Pam 
‘Computers, the set costs £27.95. 

Three new garnes written in 
GraFORTH for the Apple II (48K) 
with DOS 3.3 are also available 
frorn Pete & Pam Computers. They 
are Zargs, a space fight with four 
levels of play, Grapple, which isn't 
as varied as Zargs but has more 
skill levels, and Spider Raid, in 
which the player is a mighty spider 
and has to deal with all sorts of 
obstacles and enemies in order to 
get food — the cornmon house fly. 
All games cost £19.95 plus VAT. 
For more details of these products, 
contact Pete & Pam Computers, 
New Hall Hey Road, Rossendale, 
Lancashire BB4 6JG. 

MORE FOR LESS 

Sinclair Research is cutting the 
cost of its best-selling 16K 
ZX Spectrum from £125 to £99.95. 
Sinclair, which earlier this year 
announced its one millionth 
computer sale, has also reduced 
the larger 48K ZX Spectrum from 
£175 to £129.95 and will now sell 
its ZX Printer at £39.95 as against 
£59.95 previously, all prices 
including VAT. In an extension of 
its ZX81 and ZX Spectrum software 
library, Sinclair Research have 
launched nine new cassettes. For 
users with programming interests, 
the new FORTH program offers a 
language combining BASIC's 
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sirnplicity with the speed of 
rnachine code. Games for the ZX 
Spectrum include Cyrus-IS-Chess, 
The Spiders, Scrabble and 
Backgammon. For the ZX81, 
Sinclair have introduced two new 
adventure games, Sabotage and 
City Patrol. 

Finally, the growing demand 
for business software is met by the 
new Small Business Accounts 
program (48K ZX Spectrum only) 
which provides balance sheet and 
profit and loss information together 
with VAT returns. Ranging in price 
from £4.95 to £15.95 including 
VAT, the cassettes are available by 
rail order from Sinclair Research, 
Stanhope Road, Camberley, 
Surrey (phone 0276-685311) and 
should also be available in major 
branches of W.H. Smiths, Boots, 
Currys, John Lewis Partnership, 
House of Fraser, John Menzies, 
Greens and other leading chains 
and computer stores. 

MARRYING MICROS 

The UCSD p-systern, known for its 
comprehensiveness, adaptability, 
portability and renowned Pascal 
compiler, has now been adapted 
for use with the Nascom/Gemini 
family of micros. The system is a 
set of file-handling, compiling, 
editing, assernbling, linking and 
executing software in one 
integrated operating system that is 
portable between different 
microcomputers — even those with 
different microprocessors. It is 
claimed that it will give Nascom 
and Gemini computers virtually 
complete software compatibility 
with IBM, Sirius, Sage and other 
computers running the UCSD 
p-systern with a trernendous price 
saving in hardware. 

The latest version has been 
adapted tor the Nascom/Gemini 
family via the Z80 p-code 
interpreter and comes with a BIOS 
and, in the case of a Nascom, a 
boot ROM, all ready to run. Also 
provided are utilities to 
reconfigure the drives to read and 
write discs in virtually any forrnat 
(including IBM and Sage) via any 
combination of Nascom and 
Gemini Controller cards and with 
a mix of 8” or 5%” drives. 

For more details why not 
contact Mike York Microcornputer 
Services, 9 Rosehill Road, London 
SW 18 2NY, or phone 01-874 6244. 

SOFT WARES 

BRIEFING 
A new mail order software 
company has been formed which 
only sells adventure games for 
alrnost all personal cornputers, and 
to act as a forum for adventurers to 
swop ideas and hints and also to 
help people who are stuck (if they 
can) regardless of where they 
purchase their program. If you 
would like a free copy of their 
catalogue, why not write to 
Adventure-Zone Software 
Limited, 10 Ennis Close, 
Harpenden, Hertfordshire AL5 
ISIS), 

The word processing program 
Simply Write, popular on the 
PET/CBM, has now been 
completely rewritten for the 
Cornrnodore 64. Cornplete with 
such facilities as mail-rmerge and 
the ability to load and join stored 
files, Simply Write for 64 is a full- 
feature word processor suitable 
both for business letters and for 
long essays and reports. Simply 
Write for 64 costs £35 plus VAT on 
tape and £40 plus VAT on disc and 
is on sale fromm dealers or direct 
from Simple Software Limited, 15 
Havelock Road, Brighton, who will 
be happy to send full details to 
readers. 

Deskmaster 9 RAM Database 
is the latest in the Deskmaster 
series of application programs for 
the portable Epson HX-20. The 
data base is available in two forms, 
16K and 32K, and both versions 
cost £29.50 plus VAT from Kuma 
Computers Limited, |! York 
Road, Maidenhead, Berkshire SL6 
Is@) 

K-BASE is an information 
storage and retrieval systern 
specifically developed for users 
with no previous computing 
experience. Easy to learn and 
operate, the prograrn is written in 
BASIC and can be used without 
rnodification on a wide range of 
rnicrocomputers. K-BASE 83 is 
available at £340 from Katotek 
Design Systems Limited, 9 West 
Way, Oxford OX2 OJB. 

Systematics International 
Microsysterns have launched three 
new business programs for the IBM 
PC, Sirius 1 and Apple Ile. The 
Administrator Program offers both 
data base and addressing and 
rnailing facilities (£175 plus VAT), 
the Systematics Word Processor is 
priced at £175 plus VAT and the 
Systematics Payroll costs £350 
plus VAT. For more information 
contact Systematics International 
Microsystems Limited, Cleves 
House, Harnlet Road, Haverhill, 
Suffolk (phone 0440-61121). 

45 
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When you need to update yourself with all 
that is available in the “Do-it-yourself” 
market, then you need the Hobby Herald. 
Packed with product information essential 

to the electronics enthusiast, this new 
electronics catalogue lists over 60 exciting 
products ranging from All Purpose Cutters 
to Verobloc, the solderless breadboard. All 
products are available throughout the U.K. 
from over 200 stockists. 

HOBBY 
HERALD 
Alternatively ordering 
products through the 
Herald is simplicity 
itself, and you can pay 
by either cheque, 
Barclaycard or 
ACCeSs. 
So make .-~ 
sure you ~ 
get your copy ™ 
of Hobby Herald iby ™~ 
ringing 

(04215) 62829. 

BICC-Vero Electronics Ltd., 
Industrial Estate, 
Chandlers Ford, Hampshire, 
SO5i3ZR: 

A Combination of 
Soft & Hardware 

SINUS 1) |SHARP 

SON) Aer rair 
Kuma has over 500 software programmes 
covering - utility, educational, 

entertainment, word processing and other 
business|requirements. 
KumaComputers are backed with many 

years of direct experience. 

PHONE NOW or SEND FOR DETAILS 

MAIDENHEAD “7@J (0628) 71778 
Kuma Computers Ltd.11 York Road, 

Maidenhead, Berks SL6 1SQ i 

Please tick box me for information required, and send coupon to: 

Kuma Computers, 11 York Road, Maidenhead, Berks SL6 1SQ 

HARDW ARE SOFTWARE HARDWARE SOFTWARE 

C) sirius-t CO) O newsrain 
Cl sHarpa+sB PRINTERS: 
OC osporne-- OJ UO matrix 
CJ epson nHx-20 OF OU patsy 

SI Ue W eapree cearo can tres oy alt eda ae eR Pata a Mrs eNO Aceh ir een re Pe ientcunecns Avi ect 

FA) BID UA nent: ten tales hi Ste ORO tig oe pet er oF Rt a eae ee eae EER Rie TIE 

[EAOM ICO DI Ss caw elony aman ge daa bor Emacs doe no bod oge mc ObinGa Hots Om Y 

[a ae ae ae eee 
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LOOKING SHARP 
Although their marketing successes in other fields of 
technology have been substantial, the Japanese have 
never really had more than a foot in the door of the 
personal computer market. This is surprising, 
considering the technical excellence of some of their 
products; the Sharp MZ range is a case in point. Now 
Sharp claim to have woken up to their failings, and 
have announced some new machines and a new 
marketing strategy. We'll be looking at both the hore 
and business machines in an in-depth review next 
rnonth — find out if the Japanese have got it right at 
last. 

A BETTER DOS 
Silly old TRSDOS — it only supports the use of 35 
tracks per diskette, and doesn't give you the option of 
declaring drive pararneters to rectify the situation. If 
you're a Tandy/Genie disc drive user and you don't 
like wasting 122K per diskette, read next month's 
Cornputing Today. The patches are simple to use and 
written in BASIC, so you don't have to get your hands 
dirty with machine code. 

COMBAT 
Are you fed up with those unrealistic space war games 
that conveniently ignore such real life trivia as inertia, 
friction, gravity and so on? Here's a two-player garne 
with a difference — when you shoot at your opponent's 
ship, the missile’s trajectory is influenced by the 
gravity of the planets it passes. The program is written 
in BASIC, so it's easy to read and easy to convert for 
other machines. Get te grips with the inverse squar 
law in the October Computing Today. 

Articles described here are in an advanced state of preparation 
but circumstances may dictate changes to the final contents. 

ee 

7 
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ADVENTURING WE WILL GO 
Brave editorial staff have risked life and limb 
descending into dark caverns, eerie tornbs and Os RY 
the rernotest mernory locations of the BBC 7 Oo 
and ZX Spectrum computers, tobring you 7 Ve 
software reviews of the rnore devious aA \e) o 
adventure games around. If your life A & ron 
seems incornplete unless you're Vd > & 
searching the desert wastes for a 7 QAO 
fishing net, wait until next month, a4 ‘oy > 
then GET CTand READCT. “© 
(But don't GO NORTH 4 © 2° 

Fo without a space suit!) 

7 
7 Ngee: 
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Feature: Computer-aided teaching 

Peter Green 

FELIX KNOWLEDGE 
SHOPS 
A new type of shop opened recently in the 

heart of London. It sells knowledge. Your 
editor went along to acquire some. 

uch was made of the year of 
M: Very little of practical 

value seemed to some out of 
it. One of the very few successful 
independent commercial 
nterprises to emerge has been 

Felix Learning Systems Ltd, and 
he first of their franchised 
Knowledge Shops opened its doors 
o the public at the end of May. I 
went along for a morning to play 
with the equipment and find out 
more about the company’s 
objectives. 

A Knowledge Shop is a place 
where anyone may go for a session 
of computer-aided teaching using 
interactive video techniques. There 
are a number of independent 
workstations in a quiet and 
pleasant environment, anda 

number of courses to choose from. 
I tried out a selection of titles, one 
from each series — Retail Sales, 
Sales Representative and 
Personnel/Administration. 

THE SYSTEM 

Each workstation contains a rack- 
mounted Apple Ile computer, a 
Sony U-Matic video recorder, and 
two Apple disc drives. The student 
sits in front of a monitor and enters 
responses on a keyboard. The 
sound comes via headphones so 
there are no distractions. 

Having selected your course, 
the floppy disc with the control 
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program is inserted into one of the 
drives (we'll get to the other one 
later) and the U-Matic cassette 
pushed into the VCR. Once the 
thing is running, the front panel 
controls are overridden by the 
computer — no cheating allowed 
with sneak rewinding! 

My first course was entitled 
“Can I help you?” and dealt with 
the problems in various retail 
departments of a large store. First 
the VCR ran a short film sequence 
where actors played out the roles 
of staff, management and 
customers who can't find the right 
paint brush, then the control 
program turned off the VCR and 
used the screen to ask questions 
about the various problem areas 
you identified and how yau would 
cure them. The course alternates in 
this way between film sequences and 
question-and-answer sessions, 
leading you step by step to an 
appreciation of the finer points of 
stock control, customer relations, 
and staff relations. If it doesn’t, of 
course, then you've found that you 
aren't suited to this line of work 
without actually having to go and 
make a mess of it in real life. 

In case you were wondering, | 
got an ‘A’. Perhaps I’m in the wrong 
line of work. 

The second course | tried was 
‘Remember me?” and involved the 
trials and tribulations of a couple of 
sales reps making follow-up calls on 

their clients. Again, the course 
consisted of video clips interspersed 
with questioning, and again | scored 
fairly highly. Finally came ‘Just 
right for the job’, which looked at 
the problems in interviewing 
candidates for jobs. This turned out 
to be my weakest area, with a ‘B’ 
score. I'll have something to say 
about the scoring later. 

When the session is over, the 
workstation assesses your 
performance and plots out graphs on 
the screen, together with the lettered 
grades and notes on your rating. 
This information is also dumped to a 
printer at the back of the shop, for 
you to take away and consider; you 
also get to keep the documentation 
that came with your course for future 
reference, 

Should you decide to follow up 
any subject further, you discover 
that Felix is not just a training 
centre. The shop has a Viewdata 
terminal on which you can list any 
other course relating to your subject 
running anywhere in the country for 
up toa year ahead. There is also an 
extensive range of books, 
educational video films and 
microcomputer software packages 
for sale. 

Training material need not just 
be job-related. A pilot scheme 
currently under evaluation will use 
interactive techniques to teach 
drivers the Highway Code. 

IMPRESSIONS 

Learning about unfamiliar subjects 
(and my abilities to deal with them) 
in this novel fashion was really quite 
good fun. Felix have worked hard to 
ensure that you have the optimum 
working environment: the 
surroundings are pleasant, the 
atmosphere is relaxing and informal, 
and because it’s just you and the 
computer, you don't feel so worried 
about making a mistake in front of 
another person and so your 
confidence increases. Of course if 
you should run into problems, 
there’s always a member of staff 
available to give you a hand. You 
don’t have to be a computer genius 
to use the system: the keyboard keys 
are colour-coded for special 
functions, and the screen usually 
prompts you for the required 
reponse — yes/no, agree/disagree, 
or a multiple choice selection. A pad 
on the desk explains how to operate 
the system. 

A nice touch is the choice of 
actors: they are all professionals 
from stage and TV, but they're the 
ones whose names you never 
remember. This is less distracting 
than using someone like John Cleese 
— you'd be waiting for him to break 
into a silly walk! 
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However, there are some 
aspects of the software that I feel 
could be improved, despite the fact 
that Felix have spent a great deal of 
time and money and used 
educational psychologists, systems 
designers and all manner of other 
experts to design the workstations 
and courses. First, while the 
software is generally user-friendly, 
at one point in the ‘interview’ 
package the program asked me to 
type in three things that I thought 
the interviewer needed to organise 
prior to the interview. Three areas 
for text entry appeared on-screen 
and the cursor jumped to the start of 
the first. I typed in a vague guess for 
the first, hit Return, and then ran out 
of ideas. Hitting Return again for the 
second and third answers didn't 
work; the computer was trapped 
against accepting a null string. Fair 
enough for me — I just typed in two 
lines of gibberish to escape to the 
next question — but a system aimed 
at Joe Public ought not to pose even 
the slightest ambiguity about 
operation. 

Second, the scoring doesn't 
seem to be sufficiently detailed in its 
grading. There's straight three-way 
split, O-33% , 34.66% , and 67- 100% 
corresponding to grades C, B, and 
A. Sol got a pretty miserable score 
for job interviewing, yet I was 
rewarded with a B grade. The 
sample printout shown here with 
zero scores still had a pretty 
encouraging tone, implying that the 
student only had to sort out a few 
problems in his attitudes to become a 
red-hot salesman. Wouldn't it be 
more useful to have a 20% 
increment in scores, with grades 
A-E, and reports for appalling scores 
like “You are a twit — goand 
choose something you are better 
at’? I can understand Felix not 
wanting to upset sensitive clients, 
but it might not be very helpful to 
raise false hopes in people. 

I stress that these are rather 
minor quibbles compared to the 
extraordinary potential of the system 
to provide easy and effective tuition. 

IN THE FUTURE 

Although it is quite possible for any 
member of the public to walk in off 
the street, slap down a sum as low as 
£30 in anything that vaguely 
resembles money, and sit down ata 
console, Felix feel that the bulk of 
their trade will be with companies 
whose business requires them to 
undertake localised staff training on 
a continuous basis. This will come 
into its own when the country is 
covered with a network of 
franchises. Felix plan to make each 
franchise a specialist in one 
particular field, law or accounting 
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FELIX KNOWLEDGE SHOPS 

FELIx< LEGRNING syYSTenms 

BUSINESS SERIES: MARKETING SALES 

Towards Better Sales 

“Just Sign Here" - Closing the Sale 

This is to certify that on 

successfully completed a section of the Felix interactive 
training assessment package “Towards Better Sales’. 

Yqu are an over anxious salesman. You are too eager to make a sale 
and are afraid of failure. You wish to build up a relationship with 

your customer but worry that the personal questions may spoil such a 
relationship. You overstress the need to sign, adding extra incentives 
in order to reassure your customer. 

You are familiar with your product and can present it well, however, 
your nervousness shows itself in flippant remarks to the customer as you 
gradually become unsure of your ground. 

You find it difficult to react to the customer and hope that he will make 
the first move. Therefore, you are over anxious when he starts to show 
his doubts and objections. You are too eager to agree with the customer’s 
point of view and find yourself agreeing that your product is indeed too 
expensive. 

You can easily be distracted by this way of thinking and end up arguing 
with your customer about rates of inflation or other factors which do not 

directly relate to your product. 

If the customer says that he is not ready to buy, you agree to come back 

at a later date, thus increasing your own sense of failure and confusing 
the customer. When the customer explains his objection you offer an 

alternative product immediately. This suggests disinterest in his requirements. 

An over anxious approach does not necessarily contribute to a rejection. 
Your enthusiasm for your product can create a very positive reaction from 
the client. If you have organised your call based on a systematic 
approach to demonstrating and explainig the positive plus points of your 
product then you will not be wasting your customer’s time. You can 
be confident that your approach is correct if you ask your customer 
pertinent questions about his requirements at the beginning of the appoinment 
rather than immediately presenting your product to him. This will give 

you both the opportunity to relax and to develop a rapport. Selling is 
a profession where the consultative approach can be most successful in 

establishing a long term relationship with a customer. The customer 
needs to feel that you have his best interests under consideration and that 
you will spend your time with him exploring the possibilities of finding 
a suitable solution to his problem. 

Fig. 4. This sample printout is the report for a person who 
scored 0%. Perhaps the comments should be a bit harsher? 

for example, and for different 
franchises to swap their expertise 
when necessary. 

Another type of couse that Felix 
has planned is more of a company 
assessment to discover which 
employees are ripe for promotion 
and can cope with the 
responsibilities. A typical test will 
last for an hour, but instead of being 
able to answer the questions at your 
own pace, there is a clock ticking 
away in the corner of the screen. 
You are presented with situations 
that, say, a head of department 
would need to cope with, and like a 
pilot in a flight simulator, anything 
that can go wrong probably will. The 
snag is that while you get one 
printout giving an assessment at the 
end as usual, data about your 
performance is being stored on the 
second disc drive for separate 
processing, the report going to the 
managing director of your company. 
Hmmmm — hope ours isn’t reading 
this eee 

The final exciting prospect is 
that Felix will be happy to work with 
a company to tailor-make a training 

package. For example, if your 
company already has a training film, 
Felix can transfer it onto videotape 
together with the control information 
for the Apple, thus providing a 
custom-designed interactive training 
course. You can decide whether to 
keep this material for your own 
employees or allow Felix to offer it to 
the public. 

CONCLUSION 
Felix has a great future ahead of it, 
since my only criticisms are of points 
that could be fixed with no great 
effort, and indeed, the manager told 
me that the courses are still being 
developed and are subject to 
improvement. The company has 
combined new effective teaching 
techniques with a system that can 
bring home to everyone that 
computers are tools and not just 
games machines, and I expect to see 
Knowledge Shops throughout the 
country in the not-too-distant future. 

By the way, does anyone want to 
buy a paintbrush... .? 



EARLY LEARNING 
SPECTRUM SOFTWARE 

Colourful, action-packed 
games toteach those vital 
word and number skills. 

Announcing an 
exciting 

range of earlylearning 
software for the Sinclair ZX 
Spectrum - 16K and 48K 

Specially produced for 
4 to 8 year olds by the 
largest educational 

publisher 
in the UK. 

: Hot Dot Spotter - a game of »S 
d, b,c... Lift-off! - an exciting speed and skill that teaches number 
introduction to the alphabet thatteaches _ "ecognition. 
the letters in correct order. Count the dots (between 1 and 9) and \ 

XY 

Page through the alphabet picture book watch the laser beam bounce the ball up 
and help load our spaceship toVenusby _ the screen. Build up speed and score lots 

matching pictures and words. of points. 
See lift-off with full sound effects! 

All programs come with 
6 pages of Parents’ Notes 
providing complete 
instructions for use. 

25) 
Countabout = teaches simple 
addition and subtraction. QO ice HEE = 
Help our micro chimp reach the bananas . : 
at the top of the tree by getting the sums } ( So 
right. 

Longman Software can 
be used by children on 
their own or with initial 
help from mum or dad. 

Available from W. H. Smith, Boots, Menzies, Martins and other 
leading chain stores, as well as from computer shops and 

through Websters, Software Directory. 
Trade availability through Prism Microproducts. 
In case of difficulty, or for a full colour brochure, write to: 
Division GS7 (Software) Longman Group Ltd, Longman House, 
Burnt Mill, Harlow Essex CM20 ae Longman Software - be, 

LONGMAN SOFTWARE = The Key to Early Learning 

> >> SS > dD DDD DD DD DD Dd’ 
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Series: Computer languages 

G. Marshall 

LANGUAGES IN USE 
You can keep on the right tracks with this train 
simulator which is developed in COMAL 
and BASIC. 

here is something of a 
I: shortage of software for 

simulations. Aside from 
programs intended purely for 
educational use in schools and 
colleges, there is little available for 
microcomputers. This is a pity 
because most microcomputers are 
ideal vehicles for a simulation 
having, needless to say, the 
necessary computing power, and 
also graphics facilities to display 
the simulation effectively. 

APPLICATIONS 
Outside the microcomputer field 
one of the most impressive 
applications of simulation is in 
flight simulators. Here computers 
are used to produce the graphics 
giving a pilot's view from the cabin 
of an aircraft. In addition to this, 
they control the movements of a 
cabin so that the feeling of 
movement associated with the 
manoevres of an aircraft is also 
simulated. 

Simulation can also be used to 
test the integrity of a structure or 
the stability of an aerofoil. By 
solving the complicated sets of 
equations associated with problems 
such as these and displaying the 
results, designs can be tested 
without the need to build the item. 
Real-time simulation is a valuable 
tool for examining situations in the 
real world. It can be used, for 
example, to examine the effects on 
the traffic in a town caused by 
changing the road layout or how 
air traffic will be affected by a 
change in aircraft control 
procedures. 

These are all examples of very 
sophisticated simulations. When 
writing a simulation for a micro, at 
least to begin with, one needs to 
be rather less ambitious in one’s 
aims than to try to produce a 
simulation as grand as these. 
However, with a well-chosen 
subject a simulation program can 
grow to any length. 

In this article, a simulation of a 
train moving round a track is 
developed. The simulated train 
moves in real time by accessing 
the computer's clock. Instructions 
can be issued interactively to the 
simulated system, for example to 
start and stop the train and to 
switch the points on the track. A 

program is first developed in 
BASIC. The actual development is 
somewhat contrived, and to 
demonstrate a more natural 
development a program is also 
written in COMAL. The COMAL 
program uses procedures to good 
effect and generally displays a 
much more direct line of 
development. The resulting 
program is much easier to 

understand and, therefore, to 
extend, adapt and amend. 

Besides showing how a 
simulation program can be written, 

and displaying something of the 
relative merits of BASIC and 
COMAL, the programs that are 
presented here can be used as the 
basis of any number of projects. 
They can be extended in many 
interesting directions and can also 
be adapted for other simulations. 
The programs are written for the 
PET, but they can be readily 
adapted to run on any block 
graphics system. The only PET- 
dependent features in the BASIC 
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STATUS 

COMMAND SUMMARY 

Fig. 1. Design of screen layout. 

LANGUAGES IN USE 

program involve the clock and the 
screen memory. The COMAL 
program is written in the version of 
COMAL 80 that is available for the 
PET. This version, known as CBM 
COMAL 80, possesses a version of 
the GET statement different from 
that of BASIC. It seems that this 
GET facility is not available in all 
the versions of COMAL, and so 
even the COMAL program has one 
PET-dependent feature. 

DISPLAY DESIGN 
The screen is divided into several 
parts for the display as shown in 
Fig. 1. The track on which the 
train is to move is displayed in the 
bottom part of the screen, while 
the part above it is split into four 
parts to display the status of the 
simulated system and give 
information about the commands it 
can accept. These four blocks are 
labelled ‘status’, ‘command status’, 
‘command summary’ and ‘error 
messages’. The status block shows 
the state of the train/track system 
by giving the position and speed of 
the train, and giving the state of 
the points on the track. The 
command summary block provides 
a summary of the commands that 
can be issued so that they are 
always available for easy 
reference. The command status 
block shows whether the system is 
ready to accept a command or 

COMMAND STATUS 

ERROR MESSAGES 
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already dealing with one. The 
error messages block is to display 
any error messages resulting from 
inappropriate commands, such as 
instructing a train to accelerate 
when it is at top speed already. 

The design chosen for the 
track itself is shown in Fig. 2. The 
train is to move clockwise around 
the track. Consequently the 
junction on the top line is a 
converging arrangement which 
can handle a train approaching on 
either branch, while the junction 
on the bottom line requires points 
to switch the train to either the 
right- or left-hand branch. 

The commands are all given 
one letter abbreviations so that 
they can be issued by pressing a 
single key. The program 
implements only four commands, 
although it is straightforward to 
add more. The commands with 
their abbreviations and meanings 
are given in the following table. 

Command and 
Abbreviation 

Meaning 

Make the train 
accelerate. When issued 
to a stationary train, 

cause it to start. 

Make the train 
decelerate 

Make the train halt 
Make the points switch 
over. 

Accelerate (A) 

Decelerate (D) 

Halt (H) 
Switch points (P) 

There is at least one possible error 
condition that can result from each 
command being issued in the 
wrong circumstances. That 
associated with acceleration has 
already been mentioned. Others 
are that a stationary train cannot 

decelerate, it is pointless to tell a 
stationary train to halt, and the 
points should not be switched 
while the train is actually on them. 

PROGRAM DESIGN 
The simulation program, from what 
we have decided so far, should 
have the following form: 

INITIALISE VARIABLES FOR 
TRACK 

INITIALISE VARIABLES FOR 
TRAIN 

INITIALISE VARIABLES FOR 
DISPLAY BLOCK 

PLOT DISPLAY BLOCKS 
PLOT TRACK 
PLOT TRAIN 
PERFORM SIMULATION 

The first six actions are all to do 
with initialisation, and will be 
performed only once. They can be 
carried out in a straightforward 
way once we decide on the precise 
form that all the details of the 

OO Ese 
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Fig. 2. Design of track. 

simulation should take. As regards 
the final action of performing the 
simulation, however, there are 
many matters that must be dealt 
with. These include moving the 
train, accepting commands, 

carrying out the commands and 
updating the display blocks. These 
matters can all be handled as 
shown below: 

REPEAT 
WHILE TRAIN STATIONARY 

LOOK FOR COMMAND 
IF COMMAND GIVEN 
THEN RESPOND AND 
UPDATE DISPLAY 

ENDWHILE 
WHILE TRAIN NOT STATION- 
ARY 

REPEAT 
LOOK FOR COMMAND 
IF COMMAND GIVEN 
THEN RESPOND AND 
UPDATE DISPLAY 

UNTIL TIME TO MOVE 
TRAIN 
MOVE TRAIN 
ENDWHILE 

UNTIL END OF SIMULATION 

This gives us the basis for the 
program to create the simulation. 
But before we can do this, it 
remains to decide on the matters of 
detail. 

DEALING WITH DETAIL 
The details of the simulation are 
specified in this section, and the 
names of the variables to be used 
in the BASIC program are given. 
In COMAL variables can be given 
long names and so they should 
usually be self-explanatory. 

The precise layout of the 
display is also shown in Fig. 1 
where the columns and rows 
occupied by the various items are 
indicated. The track and train are 
created using the graphics 

characters in Fig. 3. Their codes 
for use with POKE on the PET are 
also given. The character with 
code 254 is used to represent the 
train. The direction in which the 
points are switched is indicated as 
shown in Fig. 4. The track is made 
up of 47 block graphics characters. 
Their positions are labelled from 1 
to 47 as indicated in Fig. 5. In the 

Fig. 3. Block graphics characters used 

for track and train. 

simulation each position on the 
track corresponds to a single- 
character position on the screen. 
By using the 47-element array AD 
to store the addresses of locations 
in the screen memory 
corresponding to each screen 
position, and the 47-element array 
PC to hold the codes, for use with 
POKE, of the characters to be 
placed in each screen position, the 
track can be plotted by: 

FOR I=l TO 47:POKE AD(I),PC(L):NEXT L 

The position of the train is held in 
P, and so the train can be plotted 
by: 

POKE AD(P) ,254 

The train moves to the positions on 
the track in the order indicated by 
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the arrows in Fig. 5. This order 
can be recorded in a 47-element 
array N in which N(I) gives the 
next position after position I. Thus, 
to give a few examples, N(1) = 2, 
N(5) = 6 and N(47) = 6. In this 

- way, the next position to be 
occupied by the train can always 
be computed by: 

P=N (P) 

The state of the points is held in 
PNT, with PNT = O representing 
ithe points switched to the left and 
PNT = | to the right. The points 
could be switched over by the 
commands: 

IF PNT=0 THEN PNT=1 

IF PNT=1 THEN PNT=0 

However, the single simple 
command: 

PNT=1-PNr 

has the same effect and is much 
more compact. Similarly, the next 
position after the points can be 
changed by: 

{F PNT=0 THEN N(28)=29 
IF PNT=1 THEN N(28)=41 

or by: 

N(28)=29+12*PNT 

The train speed is held in SP. A 
stationary train is represented by 
SP = O, and there are four 
different speeds represented by 
values of 1 to 4 with SP = 4 
representing the top speed. The 
commands for acceleration and 
deceleration cause the speed to be 
increased or decreased by one 
when that is possible. The halt 
command causes SP to be set to 
zero. The speed at which the train 
moves is simulated by holding the 
train in a track position for a fixed 
length of time. These time delays 
are held in the array TD, so that at 
speed SP the relevant time delay is 
held in TD(SP). It is given as a 
number of ‘jiffies’ (sixtieths of a 
second), which is the time unit of 
the PET’s clock. 

THE BASIC PROGRAM 
The part of the program for the 
initialisation stages can now be 
written in a straightforward way. It 
is lines 10 to 720 in Listing 1. 

The simulation part of the 
program cannot be written easily 
with reference to the rather natural 
specification given already, since 
BASIC does not support repetitions 
controlled by WHILE and UNTIL. 
To provide a framework for writing 
the BASIC program a specification 
expressed in terms of simple 
conditions is more appropriate, 
relating as it does to the IF — 
THEN statement of BASIC. An 
appropriate description of the 
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Fig. 4. Representation of points. 

Fig. 5. The positions on the track. 
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Fig. 6. Flowchart for the BASIC program. 

process 

command 

simulation is given by the flowchart 
of Fig. 6. 

The action for processing 
commands is written as a 
subroutine since it is much used 
and is accessed by two different 
routes. The subroutine must 
identify which command is issued, 
test for possible error conditions, 
take the appropriate action and 
update the display accordingly. A 

flowchart giving the outline of the 
specification of the routine is given 
in Fig. 7. By giving only the 
outline, the selection procedure 
carried out by the subroutine, to 
identify the command that is 
issued, can be clearly displayed. 
Once a command is identified, the 
action taken to process the 
command is fundamentally the 
same in each case. First a test'to » 
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Fig. 7. Flowchart for the command processing subroutine. 

see if an error situation results 
from issuing the command is made. 
If it does, then an appropriate 
message is displayed (this step is 
not shown in the flowchart) before 
returning to the main program with 
the command ignored. If no error 
condition exists, the appropriate 
change is made in response to the 
command, the display is updated 
(again, this step is not shown in the 
flowchart) and control is returned 
to the main program. 

Lines 1000 to 1240 of the 
BASIC program in Listing | 
provide the simulation part of the 
program. The subroutine for 
processing commands begins at 
line 2000. It may be worth 
remarking that this subroutine 
implements a little command 
language. 

The following list gives a 
summary of the variables used in 
the program and their purposes. 

Variable Purpose 

AD array of addresses in screen 
memory for track display 

ER$ array of error messages 
N array of next-positions on track 
1 position of train on track 
P$ points messages 
PC POKE codes for track 
PL$ array of positioning strings 
PNT _ state of points 
SP speed of train 
A time at start of timing period 
TD array of time delays for 

movement 

Hl time on system clock 

COMAL 

COMAL is chosen here as the 
language for writing an alternative 
version of the simulation program 
because it permits the first 

i —.———__..
.__ 
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description of our simulation to be 
programmed directly. This is in 
stark contrast to the way in which 
another description had to be 
generated before the BASIC 
program was written. 

The segment of the COMAL 
program for the simulation is listed 
below so that it can be compared 
with the description of the 
simulation process to show how 
easily the COMAL program can be 
generated from the description: 

REPEAT 

WHfLE STATIONARY DO 

c$ = GETS (6) 
IF C$ < > CHR$(8) THEN EXEC PROCESS 

ENDWHILE 

WHILE NOT STATIONARY DO 

REPEAT 

C$ = GETS (@) 
IF CS < > CHR$(®) THEN EXEC PROCESS 

UNTIL TIME - T > PD(SP) 

EXEC MOVETRAIN 

ENDWHILE 

UNTIL END 

The features of COMAL that make 
it so easy to translate a program 
description into a program include 
the availability of logical variables 
and the capability to define named 
procedures. A logical variable can 
be either true or false. A 
procedure can be executed in the 
main program by a statement 
consisting of EXEC followed by the 
name of the procedure. In COMAL 
the equivalent of BASIC’s GET is 
the function GET$(X). When X is 0 
this returns the next ASCII 
character from the keyboard. If no 
key is pressed the NULL character 
(with ASCII code zero) is returned. 

The part of the COMAL 
program for the simulation, 
including the procedures 
PROCESS and MOVETRAIN, is 
listed in Listing 2. The part of the 
program for the initialisation stages 
is not listed as it is very similar to 
the corresponding part of the 
BASIC program. Where a variable 

serves the same purpose in the 
COMAL program as in the BASIC 
program it is given the same name. 
In this way the COMAL program 
listing maintains a parallel with the 
BASIC program. This does mean 
that COMAL is not shown to full 
advantage, since its long variable 
names can make programs 
readable and the purpose of a 
variable readily apparent. One 
exception is that the PET’s clock is 
accessed from BASIC by the 
variable TI, but from COMAL by 
the variable TIME. 

The procedure for processing 
the commands is written using a 
CASE statement to determine 
which command is issued rather 
than the sequence of IF — THEN 
statements in the BASIC program. 
This is because the CASE 
statement of COMAL permits the 
use of a character variable as a 
selector. The use of CASE and IF 
— THEN — ELSE statements gives 
a procedure with a single exit 
point, in contrast to the BASIC 
subroutine which has numerous 
exits. 

CONCLUSIONS 
There is plenty of scope for further 
developing the programs presented 
here. One obvious addition would 
be to include provision for 
reversing the train. A second is to 
extend the program to handle more 
than one train. 

The following remarks can be 
made on the languages used. 
Before a program can be written 
for a task, it must be specified in 
some way. A natural way to specify 
a task is to give its description in 
careful English. This article gives 
one illustration that BASIC is not 
an entirely suitable language for 
creating programs from such 
natural descriptions, whereas 
COMAL is. BASIC does not 
possess the programming 
structures corresponding to the 
features of a natural description. 
This makes it necessary to generate 
a contrived description of the task 
that is matched to the features that 
BASIC does possess before a 
directly corresponding BASIC 
program can be written. In 
contrast, COMAL has all the 
necessary programming structures 
for a natural description to be 
converted line by line into a 
COMAL program. 

A program developed from a 
clear and careful description to 
which it is directly related will be 
easy to correct, understand and 
modify. A program that is 
developed in an indirect way 
because of the shortcomings of the 
language it is written in can claim 
none of these properties. 
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DIM N(47),PC(47),AD(47),TD(4) 

DIM ERS$(5),PL$(4),P$(1) 
REM***INITIALISATION OF 

REM VARIABLES FOR TRACK 

FOR I=l TOC 46 

N(I)=I1+1 

NEXT I 

N(40)=1: 
PNT=0 

FOR I=2 TO 12 

PC(1)=64:AD(1)=33341+1 

J=34-1 

PC(J)=64:AD(J)=33661+1 

NEXT 1 

PC(6)=114 

FOR I=l TO 7 

J=13+I1 

PC(J)=93:AD(J )=33354+40*1 

K=41-I 

PC(K)=93:AD(K)=33342+40*I1 

L=48-1 

PC(L)=93:AD(L)=33347+40*1 

NEXT I 

POO =e 
PC(13)=110: 

VARIABLES *** 

N(47)=6 

AD(1)=33342 
AD(13)=33354 

PC(21)=125: AD(21)=33674 
PC(33)=109: AD(33)=33662 
REM VARIABLES FOR TRAIN 
SP=0: P=1l 

TD(1)=100:TD(2)=65:TD(3)=40:TD(4)=25 
REM MESSAGES 
ER$(0)="(15 SPC)" 
ERS(1)="[2 SPC]NOT A COMMAND" 
ER$(2)="TIOP SPEED -NO A" 
ER$(3)="{2 SPC]HALTED NOW(H)" 
ER$(4)="HALTED NOW-NO D" 
ER$(5)="TRAIN ON POINTS" 
PS$(0)=" LEFT":PS(1)="RIGHT" 
REM POSITIONING STRINGS 
PL$(0)="({HOM][2 CD][(18 
PL$(1)="(HOM]{3 CD][18 
PL$(2)="{HOMJ]{3 CD][ 26 
PL$(3)="(HOM](4 CD)[12 
PL$(4)="(HOM][8 CDJ](24 
REM *** CREATE DISPLAY 
REM PLOT STATUS BLOCKS 
PRINT"([CLS]" 
FOR 1=32768 TO 32807 
POKE 1,160:POKE 1+260,160 
POKE 1+440,160 
NEXT I 
FOR J=l TO 10 
POKE 32768+40*J,160 
POKE 32790+40*J,160 
POKE 32807+40*J,160 
NEXT J 
PRINT" ({HOM)]{(CD][2 CRJSTATUS[16 CR]COMMAND STATUS" 
PRINT"(3 CRITRAIN SPEED" 
PRINT"[(3 CR]TRALN POSITION" 

CRJ" 
CRI2 SRCTISAGL I 
on" 
CRY! 
Gri 
ak 

STATIONARY: =TRUE 
END :=FALSE 
REPBAT 
WHILE STATLONARY DO 
C$:=GETS (0) 

IF CS$<>CHRS(0) 
ENDWHILE 
WHILE NOT 
REPEAT 
C$:=GET$ (0) 
IF C$<>CHRS$(0) THEN EXEC PROCESS 
UNTIL TIME-T>TD(SP) 
EXEC MOVETRAIN 
ENDWHILE 
UNTIL END 
PROC MOVETRAIN 
POKE AD(P), PC(P) 
P:=N(P) 

PRINT PL$(1);STRS(P) 
POKE AD(P), 254 

T:=TIME 
ENDPROC 
PROC PROCESS 
PRINT PLS$(2);"(REV]PROCESSING[OFF]" 
PRINT PLS (4);ERS$ (0) 
CASE C$ OF 
WHEN "A" 
IF SP=4 THEN 
PRINT PL$(4);ER$(2) 
ELSE 
IF Sp=0 
T:=TIME 
STATIONARY: =FALSE 
ENDIF 

THEN EXEC PROCESS 

STATIONARY DO 

THEN 
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550 
560 

570 
580 
590 
600 
610 

620 
630 
640 

650 
660 
670 

680 

690 
700 
710 
720 

999 
1000 
1v10 

1020 
1030 
1040 
1100 
TRO: 
1120 
1130 

1140 
1200 

1210 

1220 
1230 
1240 
1250 
2000 
2010 
2020 
2030 
2040 
2050 
2060 

2070 

2080 
2090 

2100 
2110 

2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 

READY 

3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3440 

LANGUAGES IN USE 
BEA SET IST VE LTRS TEST PSE I SE I TER ES ET ESE ESE ES A YES GC ENS 

PRINT"({3 CR]POINTS" 
PRINT"(CUJ][2 CR]COMMAND SUMMARY[7 CR]ERROR MESSAGES" 
PRINT"(2 CR]START,ACCELERATE (A) 
PRINT"{2 CR]HALT (H)" 
PRINT"[2 CRJDECELERATE (D)" 
PRINT"[(2 CR]SWITCH POINTS (F)" 
REM DISPLAY INITIAL STATUS 
PRINTPLS$(0);STRS(SP) 
PRINTPLS (1);STRS (PF) 
PRINTPLS (2); "LREV] 
PRINTPLS (3); 25 (PNT) 
PRINTPLS (4) FERS (0) 
REM PLOT TRACK 
FOR L=l TO 47 
POKE AD(L), PECL) 
NEX 1 
REM PLOT ‘TKALN 
POKE AD(P), 254 
REM ***  SIMULATLON * 
LF SP<>0 THEN 1LOO 
GEIS Vrs C sa Ce NOU 
GOSUB 2000: REM PROCESS COMMAND 
PRINTPLS(2)3"(KEV] walt iNG lorr |" 
Goro 1000 
IF TL-T>=1O(SP) THEN 1200 
GEP C$: LF CSe""THEN 1100 
GOSUB 2000; KEM PROCESS COMMAND 

PRINTPLS(2);"(ikEV] WAITING [OFF ]" 
Goro 1000 
POKE AD(P), PCCP) 
P=N(P): PRINEPLS (1); SKS (CP) 
POKE AD(P), 254 
T=T1 
‘GOTO 1100 
END 
PRINTPLS (2); "ULKEVJPROCESSLNGLOFE J" 
PRINTPLS (4); BRS (0) 
If C$="A" THEN 2080 
IF CS="d" ‘THEN 2120 
IF C$="D" ‘MiEN 2150 
IF CS="P" THEN 2180 
PRINTPLS (4) ;CS$; ERS (1) 
RETURN 
IF SP=4 THEN PRINTPLS (4); ERS (2):RETURN 
IF Sp=0 THEN T=1'L 
SP=SP+1: PRINI'PLS(0);STR$(SP) 
RETURN 
IF SP=0 THEN PRINTPLS (4) ;ER$(3):RELURN 
SP=0: PRINTPLS(0);SPRS$ (SP) 
RETURN 
IF SP=0 THEN PRINTPLS(4);ERS(4): 
SP=SP-1: PRINTPLS(0);STRS(SP) 
RETURN 
IF P=28 THEN PRINTPLS$(4);ERS$(5): 
PNT'=1-PNT: PRINI'PLS$(3);PS$(PNT) 
N(28)=29+12*PNT: PC( 28)=64+45*PN1' 

POKE AD(28), PC( 28) 
RETURN 

WAETING (OrE]" 

An 

RETURN 

RETURN 

Listing 1. BASIC program listing. 

SP:=SP+1 
PRINT PL$(0);STRS(SP) 
ENDIF 
WHEN "H" 
IF Sp=0 THEN 
PRINT PL$(4);ER$(3) 
ELSE 
SP:=0 

STATIONARY : =TRUE 
PRINT PL$(0);STRS(P) 
ENDIF 
WHEN "D" 
IF SP=0 THEN 
PRINT PL$(4);ER$(4) 
ELSE 
SP:=SP-1 

IF SP=0 THEN STATIONARY :=TRUE 
PRINT PL$(0);SIRS (SP) 
ENDIF 
WHEN "Pp" 
IF P=28 THEN 
PRINT PL$(4);8RS(5) 
ELSE 
PNT:=1-PNT 
PRINT PL$(3);P$(PNT) 
N(28):=29+12*PNT 
PC(28):=64+45*PNT 
POKE AD(28), PC(28) 
ENDIF 
OTHERWISE 
PRINT PL$(4);C$;ER$(1) 
ENDCASE 
ENDPROC 

Listing 2. COMAL program listing. 
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THE BEST GAMES 
FOR YOUR 64 

STIX £8 
CRAZY KONG £8 

Other arcade games for 64 include TANK 
ATAK, MANGROVE and KAKTUS also £8 
each. Add 15% VAT to all prices. Post free. 

SUPERSOFT 
** DRAGON ** 

HARDWARE 
Dragon 32 £175.00 
Star STX80 80 col printer 
MCP40 colour printer/plotter 
Dragon 32 dust cover 
Joysticks — pair 
Joysticks (self centering) — pair 
Lightpen + software 
Cassette recorder 

SOFTWARE — LATEST RELEASES!!! 
Word Processor Juniper 
The King Microdeal 
Cuthbert Goes Walkabout Microdeal 

Winchester House, Canning Road, Wealdstone, 

Harrow, Middlesex, HA3 7SJ 

Telephone: 01-861 1166 

Carvells for Computers 
3/7 Bank Street, Rugby. 

TORCH DISK PACKS £899.00 
The unit connects to the BBC Micro in the same way as a normal 
drive but offering dual 2 x 400K disk drive under BBC BASIC or 
CP/??-CPN software and firmware included plus the Z80 64K 

RAM Card. 
ACORN ELECTRON Phone for details. Call for further details. 

OO orriciat veacer 

Model B 1-20S 

Model B with DOS 
Disk Upgrades 
PL Digitiser 

ATOM BBC Board only £48.00 

Graphics Design Package (Tape or Disk Software inc.) 

LVL/Acorn Drives 
100K Single £265.00 
200K Dual £389.00 

Printers — Juki, Epson, Shinwa. 

Software by Acorn, Bug Byte, Level 9, BES, Superior 
Software, IJK etc. Ask for our list. 

ALL PRICES INCLUDE VAT 

Microdeal 
Microdeal 

Shuttle Microdeal 
Composer Microdeal 
Teletutor Microdeal 
Talking Android Attack Microdeal 
Katerpillar Attack Microdeal 
Galactic Ambush Microdeal 
Invaders Revenge Microdeal 
Backgammon Microdeal 
Champions Peaksoit 
Dragon Hawk Pentagon 
Star Jammer Salamander 
Dragon Trek Salamander 
Chess Dragon 
Rail Runner Dragon 
Astroblast Dragon 

This is a small sample of our total range. Send for free list of 
complete range, including ORIC software. 

All our prices are inclusive of VAT and delivery to UK mainland. We 
reserve the right to amend prices without notice. 

Send cheque/PO/ACCESS No. to 

JUNIPER COMPUTING 
8 Pembroke Green, Lea, Malmesbury, Wilts SN169PB Tel: 066 62 2689 

CARVELLS, 
3/7 BANK STREET, RUGBY. 

TEL: Rugby 65275 
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COMPUTERS 

Come to the 

BBC Specialists 

: Cardiff Micro Compufers 
AEL 16K AEL 16K Wy, 
RAMPACK RAMPACK Sow WIA 

FOR SINCLAIR ZX81 FOR VIC 20 COMMODORE ————— 
in black case in cartridge 

£17. 00" + aT £33, 45 + VAT 
(inc. price £19.55) (inc. price £38.45) 

* Special price for limited period only 

TWELVE MONTHS WARRANTY 
Sey 

2%% discount on orders over £100. Cheques/P.O.’s S33 Be 
(add 50p P&P for single orders) to: Akintech Electronic Bj ~ 2S 

Laoratories, The Malthouse, Bay Road, Gillingham, Z nd 
Dorset SP8 4PE. Tel: (07476) 4591. Telex: 477019 

Telephone and written enquiries welcome. 
Allow 10-21 days for delivery 46 Caartes Street 

AKINTECH EEE Ses hates sh 

KAICRO - RENT. 

OSBORNE U == 

from KEYBOARD HIRE 

senoasnsvanannnys 

Totally flexible rentals of OSBORNE, APPLE, IBM and SIRIUS 

hardware, software and peripherals from under £3.50 per day MR 
Ol-607 8797°8 

(3-month rental, Osborne) 

KEYBOARD HIRE LIMITED 176 BARNSBURY ROAD LONDON N1 OER 
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Series: Solving puzzles and problems 

Don Thomasson 

PROBLEM PAGE 
A solution, a problem, and a discussion on the 
inability of computers to use insight. 

he emphasis on prime 
numbers last month should 
have provided a fairly broad 

clue to the solution of the problem 
propounded. The members of the 
club paid up a total of £2088. 60, 
and if the secretary had 
contributed the extra penny 
towards his own present the total 
would have been £2088.61. Even 
without the hint, experienced 
problem-solvers would guess that 
208861 was the product of two 
prime numbers, one less than 400 
(the subscription plus lp) and the 
other greater than 400 (the number 
of members). The problem then 
involves discovering the factors 
(331 and 63]). 

The program in Listing | is 
convenient for this purpose, but 
the lengthy data statements are less 
convenient. If you used the 
program given last month to create 
an array full of primes, that can be 
used in place of the data. No more 
than the first 180 primes will serve 
for factorising numbers up to a 
million. 

The computer can thus be 
made to do the donkey work, but 
the method has to be decided first. 
Nor is the result of factorisation the 
final answer to the question posed, 
which asked how much was 
available to spend on the present. 
That will be the larger of the two 
factors, less one. It would have 
been possible to extend the 
program to provide that as the 
result, but the program would then 

100 CLS 
110 DIM M(20) 

120 INPUT A 

130 RESTORE 

140 LET X=A 

150 LET M=1 

160 FOR N=1 TO 79 

170 READ D 

180 LET P=X/D 

190 IF P<*INT (P) THEN GO TO 240 

200 LET M(M)=D 

210 LET M=M+1 

220 LET X=P 
230 GO TO 180 

240 NEXT N 

250 IF X<>1 THEN LET M(M)=X! LET M=M+1i 

260 PRINT "The factors of "3A" are:" 
270 FOR N=1 TO M-1 

280 PRINT M(N)3 

290 IF N<>M—-1 THEN PRINT " x "3 

300 NEXT N: PRINT 

310 GO TO 120 

32O DATA 253555 7511515517519, 23529 
330 DATA 31537341543547; 5353 59,41, 47 

340 DATA 71373579, 83;89;97;101,103 
350 DATA 107, 109,113,127,1315137,139 
360 DATA 149,1515,157,163, 167,173,179 
3790 DATA 181,191,193,197,199; 211,223 
380 DATA 2273229, 233,239,241; 251,257 
390 DATA 263; 269,271,277, 2981, 283,293 
400 DATA 307, 311,313,317, 351,337,347 
410 DATA 349,353,359; 367,373,379; 383 
420 DATA 3895397,401 

Listing 4. 

become specialised, rather than of 
more general utility. As it stands, 
it could equally well be used to 
solve: 

‘A hundred campers ran short of 
food, and some of them went out to 
forage among the local farms. Each 
brought back the same number of 
eggs, the total number of eggs 
being 5459. How many campers 
stayed behind in camp?’ 

Here, we run into a typical 
hidden snag. The computer can 
factorise 5459 and subtract the 
lesser factor from 100, but the 
answer could still be wrong, since 
nothing was said about all the rest 
of the campers staying in camp. 
Similarly, a different answer to the 
club problem could be worked out 
on the basis that the subscription 
involved an odd Yap. Subtleties 
like that are hard enough to detect 
in manual working, but the 
computer — being ignorant of the 
tortuous workings of the human 
mind — could only pick them out 
if it was programmed to do so. 

Another area in which the 
computer relies on outside help 
centres around the significance of 
the particular numbers used in a 
problem. For example: 

‘A store held in stock 1386 
Abdabs, 1092 Booboos, 1001 
Clangers, and 1716 Doodads. The 
price of each item was a whole 
number of pence, not exceeding 
10. What were these prices, if the 
overall value was £397.42?’ 

The four guantities are the key 
to the matter. If you examine them 
carefully, you may see how to 
program the computer to work out 
most of the solution. A suggested 
program will be given next month. 

COMPUTER LIMITATIONS 
Meanwhile, it will be interesting to 
consider some of the types of 
problem that are outside the scope 
of computer capabilities. One 
problem that has been a source of 
annoyance for years is about a 
series of roads fanning out from a 
given point, and intersected by two 
other roads. The solution blithely 
states that the roads form a 
‘harmonic pencil’, on which basis 
the solution is simple. For those 
who have never heard of a 
harmonic pencil the problem is 

virtually insoluble, and the 
computer is in the same situation. 

Some problems can be solved, 
in a rather laborious manner, by 
trying various combinations of 
variables in turn. This can be done 
by setting up a series of nested 
FOR loops, with the key 
calculation in the middle, but that 
approach is slow, and may not be 
completely valid unless 
coincidental values are ruled out. 

A better approach may be to 
use the methods which have been 
developed over many centuries by 
campanologists (bellringers, for 
those without dictionaries). This 
essentially entails a series of 
exchanges. For a three-element set 
the changes might be as shown in 
Fig. 1. When C comes ‘home’ to its 

B 

Fig. 4. es pairs of elements 
gives all possible combinations. 

original position, the sequence is 
complete. On the other hand, with 
four elements the sequence is 

Fig. 2. After one set of changes, a four- 
element set has used only eight 
possible combinations. 

shown in Fig. 2. D has come home, 
but the sequence repeats after only 
eight of the 24 possible 
combinations. A variation is 
required, and this is obtained by 
exchanging only the right-hand 
pair, which sets up the next eight 
changes (see Fig. 3). The variation 
is repeated to give the final eight. 

The method can be extended 
to more elements, but 
unfortunately it seems to be 
impossible to obtain a manual on 
the more complex methods, though 
there are no doubt well-thumbed 
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Fig. 3. An asymmetric change wee a 
second set of eight: repeating this 
gives the final eight. 

copies in remote vicarages where 
the sound of bells is still tolerated. 
Otherwise, this type of routine 
would be useful for certain types of 
program. 

THE INSIGHT STORY 
Geometrical problems, which are 
often based on an obscure 
Euclidean rule or a subtle fiddle, 
are likely to beat both the 
computer and its programmer. 
There is the classic about a 

w 

cylindrical hole, 6” long, through 
a sphere, which leaves a volume 
surrounding it that is the same, 
whatever the size of the sphere. To 
discover this fact, you need to 
perform some complex calculus, 
.and if you neither know the fact 
already nor can work out the 
mathematics the computer will be 
unable to help. On the other hand, 
you scarcely need a computer to 
work out the volume of a sphere 
which has a diameter equal to the 
length of the cylindrical hole, 

- which is the trick of insight 
required for a simple calculation of 
the constant volume (Fig. 4). 

The truth is that computers still 
have ‘blind spots’ in which they 
can look extremely inept, even if 
those who program them are able 
and willing to minimise the 
limitations. It must always be 
remembered that the inside of a 
computer can be isolated from the 
outside world, and thus is entirely 
dependent on the facts it contains. 

It has been postulated that 
genuinely intelligent computers 
will never exist until a method can 
be devised for making them ask 
spontaneous relevant questions. 
The ability to ask pre-arranged 
questions is not enough, since the 
programmer might have forgotten 
something. Unfortunately, it has 
also been postulated that in order 

The Acorn User Exhibition at the 
Cunard, Hammersmith will house the 
largest display of Acorn products ever 

PROBLEM PAGE 

Fig. 4. The hole through the sphere is 6” 
long. Insight tells us that if the hole has 
zero width, the volume left is the 
volume of the sphere. A computer 
cannot use insight. 

to be able to ask intelligent 
questions spontaneously a 
computer must first be intelligent, 
which creates a chicken and egg 
situation. 

Until a way is found to break 
this deadlock, we will have to 
continue to think out in advance 
the questions which a computer 
needs to solve a given problem. 

Everything for the Acorn and BBC microcomputer user. 

ACORN USER EXHIBITION 
Cunard International Hotel 

Hammersmith, 
25-28 August 1983 

Admission charges: Adults £2 per 
ticket, Children £1 per ticket. 

We have arranged for nearly every 
exhibitor to redeem the cost of your ticket assembled under one roof. It will be four 

days of non-stop entertainment and 
education for parents and children alike. 

The new Electron, the second 
processors for the BBC micro, the BBC 
Buggy, all the new software and hardware 
will be on show. There'll be competitions, 
prizes, Acorn experts to answer your 
technical questions, demonstrations and 
lots and lots of bargains. 

If you are an Acorn owner, or just 
thinking about being one, you can’t afford 
to miss it. Marketplace Ltd, 20 Orange Street, 
u, Opening hours: August 25th-27th, London WC2H 7ED. Tel: 01-930 1612. 

q ag) 10am-7 pm; August 28th, 1Oam-4 pm. 

when you buy something from their stand. 
Group rates: 10% discount for parties 

of 10 or more. 
Buses: Frequent services from central 

London. ; 
Tubes: Hammersmith Broadway — 

Metropolitan, District and Piccadilly lines. 
Car Parking: Several car parks in the 

immediate area. 
For details of exhibition stands and 

advance ticket sales contact Computer 
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GOLDEN APPLES OF THE SUN: 
The Golden Apples have been stolen and hidden in seven different 
locations. Can you recover them all? There’s a surprise once you 
have. Hi-res graphics and text. £8.45 

STOCKMARKET: 
Test your skill on the stockmarket. Prices are influenced by your 
own actions, and Government actions — just like the real thing! 
See if you can make a million. Text. £5.95 

ALIEN ODDESSY: 
A four-part adventure game. This tape contains the first two parts, 
in which you must escape from the Castle, then journey across the 
Great Grass Plains to the Mountains of the Moon. Hi-res graphics 
and text. * £9.95 

MINI-GAMES: 
Four short games on tape, consisting of Blackjack, Maths Test (5 
levels of difficulty) Guess the Number, and Layers, agame in which 
you try to survive a year in the farming business. Text. £5.95 

INTER-PLANETARY TRADER: 

DRAGON 

for SPECTRUM 48 
DATABASE: 
A personal filing system, which we can modify to suit your own 
requirements. Please ask for quote. Approx. £15.95 

SURPRISE: 
Regain the magic ring, but to do so you must first find the key to the 
Tower, avoid robbers, and more. Then bewitch the Dragon, and 
you're home and dry — almost! Hi-res graphics and text. £8.45 

SCANNER 13: 
Set in the City of the future, this game combines the best elements 
of both arcade and adventure games. Destroy the evil Drones 
before they destroy you and your City. Three levels of difficulty. Hi- 
res graphics and text. : ; £8.45 

BOPSWIZZLE: 
A splendiferous fun game! Beat the ghastly Gloops and the yucky 
Yerkles, amongst other nefarious nasties. Collect pearls at the 
same time! Low and hi-res graphics, and text. £5.95 

AMAZING: 
Series of five mazes specially for the under 5's, ranging from quite 
simple to fairly complex. An excellent way to amuse pre-school 
children, and they learn from it too. Hi-res graphics. £5.95 

MYSTERY MANOR: For the Spectrum 
Find the murderer before he (or she) finds you and your career as 
Detective Solvitt. £6.50 

MASTER CODE: For the Spectrum 
Based on the famous game. Try your skill against the computer. 
You CAN beat it.... £6.50 

You are the Captain of a Starship. You have to buy a cargo, and 
attempt the inter-stellar jump to your destination. But beware, 
meteors and space pirates are out to get you. Text. 

All available immediately from Bamby Software, Leverburgh, Isle of Harris PA83 3TX 

Includes our no quibble guarantee. Access orders welcome by mail or telephone: 

085982 313 Dealer Enquiries Welcome and 48 hour delivery 

SHARP * BBC * SHARP * BBC * SHARP * BBC * SHARP * 

PLANETFALL — approximately 25K 
There are more ways of conquering a galaxy than blowing it to bits. You can always try and buy it! Even the most magnificent of Empires has 

to have its traders to feed and service the outlying planets 
Planetfall is a true science-fiction game in which you are placed in control of a fleet of starfreighters and the mission is to get rich! 

While doing so you are developing the outer reaches and civilsation spreads. 
Hazards include pirate raids (not everyone is civilised!), tight-fisted aliens, navigational errors and a fluctuating market. Multi-player 

games are even harder with the competition likely to get to a prime planet first — and deflate the value of your cargo! (Up to 12 can play!) 
Planetfall needs skill and cunning to succeed and although 

the game is easy to learn, is not dependent upon chance and so will 
thus offer a continuing challenge to your abilities. You can save the 
current situation on tape at any time if it all g-2ts too much, and finish 
off when you've recovered your nerve! 

ve 25K plus Adventure for only £ 5 all inclusive! arts ' A massive 25K plus Adventure f nly £11.45 all inclusive Fill in the coupon and return it to: 

ASP Software 
145 Charing Cross Road 
London WC2H OEE. 

iat APR AEN SET Sree ELT a eS Ea 
| Please send me... . tape(s) — (delete as necessary) C7 Sept 83} 

of 
lt 

| OR Debit my Access/ Barclaycard (delete as necessary) | 

(SCOT 
| Please use BLOCK CAPITALS | 
| Name (Mr/ Mrs/ Miss)......... 002.0 0eee eee e eee e eee e eee eeeeeeeee | 
| NRC ALGESS oy era eleven cievevotavercreracevoie (lore (oars loranetaverase\orerotalaversteinya seicicloisioate ysis 

Available for: 
Sharp MZ-80K 
and BBC B 

SHARP * BBC * SHARP * BBC * SHARP * BBC * SHARP * 
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Feature: Software piracy 

Simon Goodwin 

SOFTWARE 
SOFTWARE PROTECTION 

PROTECTION 

Avast there, me hearties — there’s a vast swindle going on. Is the 
industry fighting a losing battle against the pirates? 

hatever your interest in 
WW cexsctas you've probably 

encountered software pro- 
tection — the techniques used to 
ensure that only the author or 
distributor of a program can 
publish it. This article investigates 
the schemes, digital and legal, 
which set out to prevent 
‘bootlegging’ — the illicit copying 
of software. 

There are two aims of software 
protection. First, it can be a useful 
way of preventing duplication of 
programs. Second, it may prevent 
the owner of a program from 
altering it. Publishers are 
especially worried that minor 
changes might be made to a 
program, and then it could be sold 
in competition with the original. 
Software publishers become very 
worried when they realise that most 
of the people who use their 
programs never paid for the 
privilege. Once a micro has 
become established it is quite 
common for user-groups and 

groups of friends to copy original 
tapes or discs repeatedly. Even in 
the ‘good old days’ of mainframe 
and mini computers programs were 

often copied unofficially, but this 
posed little threat to software 
writers. Users were few and far 
between, so it was unlikely that a 
program would travel far. Much 
software was tailor-made, and of 
little use to those outside the firm 
which paid for it. 

The microcomputer software 
market is very different. Programs 
are general-purpose, and users 
abound. This has led to a new 
facet of the computer trade — 
Software Piracy. 

THE SCALE 
One PET software house closed 
down cassette sales two years ago, 
claiming that there were 10 
‘bootleg’ (unpaid) copies of their 
programs in existence for every 
one copy which was paid for. 
Other publishers have commented 

that sales drop off sharply about 
six months after a program is 
released — by then almost all of 
the potential buyers know someone 
who will make them a copy. There 
is little incentive to buy the 
program from the distributor. 

To some extent the notion of a 
10-to-one ratio of bootlegs to 
legitimate copies is misleading. 
Many people will take a copy of a 
program which they would not 
consider buying. Even so, there 
can be no doubt that software 
publishers are losing millions of 
pounds a year at the expense of 
those who copy rather than buy. 

The most blatant brand of 
bootlegging was in evidence at the 
1982 PCW show. A visitor was seen 
to be roving the stands, miniature 
tape-recorder in hand, interrupting 
and copying the programs from 
demonstration computers. The 
layout of the stands — with 
unattended desks projecting towards 
the passages — meant that the 
bootlegger could take copies under 
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cover of the crowds pressing toward 
the sales-staff at the other end of the 
desks. Of course, most people who 
copy programs without permission 
are a little more subtle than that. 

The size of the bootlegging 
problem does not seem to be the 
result of large-scale copying by a 
few individuals. Letters to American 
magazines such as Byte and 80 
Micro have revealed that most 
computer users, whether hobbyists 
or professionals, regularly copy 
programs which they did not 
purchase. Contact with individuals, 
clubs and even shops in the UK 
confirms that this practice is not 
confined to America! 

Predictably this issue is a very 
controversial one. Software 
publishers argue that their market is 
being restricted, and that those who 
write programs are not receiving a 

just reward for their efforts. 
Certainly there are a few hobbyists 
who have libraries of software worth 
hundreds of pounds, yet they never 
paid a penny for any of it. 
Interestingly, many of the most 
‘valuable’ items in their collections 
often turn out to be business or 
utility programs which they rarely, if 
ever, use! Often the bootlegger has 
little or no documentation for the 
program — it was copied on the off- 
chance that it might come in useful. 

THE LAW 

The duplication of programs is 
probably illegal, since most 
programs are now sold on the 
condition that the purchaser does 
not make a copy. There is no explicit 
law which says that programs can be 
copyrighted in the same manner as 
books or records. The Copyright Act 
was passed in 1956, when computer 
systems were still described in the 
press as Electronic Brains’ and there 
were only a few hundred machines 
throughout the country. The Act 
does not mention computers at all. 

Some firms argue that programs 
are ‘literary work’, and hence that 
existing law protects them. Legal 
judgements have differed about this 
principle. Three years ago someone 
started to sell the ‘Micro Ace’ — a 
computer with a ROM program 
almost identical to that of Sinclair's 
ZX80. Understandably Sinclair took 
the competitor to court, saying that 
the copy was illegal. The judge 
threw out the claim, saying, in 
principle, that he could not ‘read’ 
the ROM and consequently it could 
not be copyrighted. The Copyright 
Act says that any document may be 
‘used’ by someone who does not hold 
the copyright, so long as it is not 
‘reproduced in any material form’. 

Sinclair eventually showed that 
the physical design of the keyboard 

of the Micro Ace duplicated that the 
ZX80. That duplication was said to 
be a breach of Sinclair's mechanical 
patent. The case was eventually 
settled out of court, and it seems that 
Sinclair came off better. 

A few years ago ‘The 
Softwarehouse’ was able to stop a 
competitor selling copies of a game. 
The program was called ‘Android 
Nim’, and it featured bleeping and 
buzzing noises as animated robots 
moved around the screen. A court 
agreed that the sounds were ‘music’ 
in the eyes of the law, and the 
competitor was forced to stop selling 
the game, since music can be made 
copyright without problems. 

Another case was brought by a 
firm called Molimerx (they claim to 
be named after the Roman word for 
software, since the Latin word ‘molis’ 
means ‘soft’ and ‘merx’ means 
‘ware’!). Molimerx published an 
American program called ‘Level 3 
BASIC’ for the TRS-80. Kansas City 

Systems, another TRS-80 firm, 
started to sell ‘Level 4 BASIC’ — a 
program which more or less 
duplicated the facilities of ‘Level 3, 
with a few extra options and at least 
one extra bug! 

Kansas claimed that they had 
legitimately bought the program, 
but Molimerx demonstrated that 
most of ‘Level 4’ program was 
identical to their ‘Level 3’, which 
came first. Kansas City Systems were 
forced to stop selling ‘Level 4’. 

TAKING PRECEDENCE 

There have been other claims of 
software stealing, but there is still no 
clear legislation over computer 
copyright. Part of the problem is the 
vast cost of setting a legal precedent. 
At the time of writing no one has 
been found guilty of explicitly 
breaching copyright over software 
— firms have settled out of court 
rather than fight a protracted battle 

EE
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to establish the principle of software 
copyright. Such a battle would be 
drawn-out and very expensive for 
both sides. (Indeed, our own ASP 
software has had three disputes over 
The Valley. Two of these were settled 
out of court, the third is still in 
progress — Ed.). 

Even if copyright law does 
cover computer programs, it only 
protects the code, and not the 
design. Technically any text 
becomes copyright as soon as it is 
written, so long as it is ‘the original 
expression of an idea’. There is no 
need to ‘register’ the text or to post it 
to yourself, although that can be 
useful if you need to prove when you 
wrote something. The problem is 
that copyright only protects the 
words you use, and not their 
meaning — others can express the 
same idea in a slightly different way 
with impunity. You can't stop people 
copying the ideas in a program by 
saying that the rules of a game or the 
facilities of a business package are 
copyright. 

If copyright protection is not 
available then there are still other 
ways in which a program may be 
legally protected. Some software 
houses sell programs under a 
contract which forbids copying — if 
the buyer agrees to the contract then 
the software house is entitled to take 
legal action if the program is 
duplicated without permission. 

If anew machine or anew 
industrial process is discovered then 
it is possible for the inventor to take 
out a patent. The design is 
registered and published. If it turns 
out to be original then the inventor 
can demand payment from anyone 
who uses the design. Some firms 
have tried to patent computer 
programs, although they have not 
had much success. Patent law is 
designed to protect traditional 
inventors, who have new ideas for 
gadgets like biros, faster-than-light 
engines or danger-sensitive 
sunglasses. It takes a long time — 
about two years — for a patent to be 
approved, and it costs thousands of 
pounds. The 1977 Patent Act 
explicitly says that you can’t patent a 
computer program, but some 
lawyers argue, confusingly, that you 
can still patent a gadget than 
incorporates a computer program, 
so long as the program is not the 
only novel part of the device. 
Unfortunately very few computer 
programs are original — most 
programming ideas are simply 
refinements of previous programs. 

Another way to stop people 
copying a program is to use trade 
marks. If you think of an original 
word or phrase you can register it, 
so that others will need your 
permission before they use it. In this 

way the Japanese firm Taito was able 
to stop other people from calling 
their games ‘Space Invaders’, since 
they registered the phrase as a trade 
mark, Of course, that didn’t stop 
people producing programs called 
‘Space Intruders’, ‘Earth Invaders’, 
‘Star Invaders’ and a galaxy of other 
sound-alike names. It is easier to 
register a trade mark than a patent, 
but it still takes a while and you have 
to pay for a ‘search’ to ensure that 
your word or phrase is not already in 
common use. 

SOFTWARE PROTECTION 

As arguments over the law ramble 
on, publishers and programmers 
have invested large amounts of effort 
into ‘software protection’ — tricks 
designed to make it difficult for users 
or dishonest dealers to copy 
programs without permission. 
Publishers, though, are hampered 
by the fact that it must still be 
possible for legitimate users to load 
and run the programs, so that those 
who would wish to copy them always 
have a starting point from which to 
‘crack’ the protection scheme. 
Unfortunately, avoiding protection is 
rather an enjoyable occupation, 
especially to anyone with an interest 
in logic and programming. 

There is no mechanical way to 
stop people from duplicating taped 
programs. That is obvious from the 

state of the record market, where 
stickers claiming that ‘Home Taping 
is Killing Music’ proliferate. The fact 
of the matter is that there is no 
feasible way that record companies 
can stop people from casually taping 
music. Their only practical action is 
to sue people who try to make a 
profit at their expense by issuing 
‘bootleg’ records — illegal copies. 
Of course in the software market it is 
not yet certain that such copies are 
illegal, although past experience 
would suggest that they are. 

The last people to publicise a 
mechanical technique for 
preventing copying were the 
Beatles’ Apple record company. 
More than a decade ago they 
claimed that they could stop the 
copying of records. Apparently their 
system would work by recording an 
inaudible ultrasonic whistle on a 
record. This whistle would interfere 
with the ultrasonic ‘bias’ tone of a 
tape-recorder, producing a ‘beat’ 
frequency in the audible range to 
make copying impossible. 
Unfortunately the technique is easy 
to evade (you just filter out the 
whistle!), and it was never used 
commercially. Any signal that can 
be added inaudibly to a record can 
simply be removed without harm to 
the music. A similar principle holds 
with computer-tapes. 

The most reliable way to copy 
computer programs is with the aid of 
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a computer. Programs are saved as a 
pattern of ‘clicks’ on the tape. The 
timing of the clicks reflects the 
information stored. Unfortunately 
almost all computers assign different 
meanings to the timings, which is 
why it is usually not possible to load 
tapes for one brand of computer onto 
another. 

A simple method of software 
duplication is ‘dubbing’ — 
recording the sound from one 
recorder onto another. Normally the 
recorders must be directly 
connected for this to work — a 
microphone and loudspeaker 
introduce too much distortion, and 
computer-tapes are quite exacting. 
Up to a certain level of interference 
they will reject misleading signals, 
but beyond that point a tape usually 
becomes completely unreadable. 
One extra click on a computer 
recording can make nonsense of 
everything that follows. There is 
consequently a definite limit to the 
number of times a computer 
program can be dubbed before the 
copy becomes unreadable. At each 
stage the existing hum and noise on 
the tape is duplicated, and distortion 
is added. The number of 
‘generations’ of copying possible 
varies depending upon the type of 
computer and the machinery used to 
make the copy, but a third or fourth 
generation dub ofia program is 
usually useless. However, there is an 
alternative to tape-to-tape dubbing. 

Once the tape-recording 
pattern or ‘protocol’ of a machine is 
known it is generally quite simple to 
imitate it, using a machine-code 
routine which will load absolutely 
any file which the computer can 
recognise, one bit at a time, storing 

the details in memory. Normally files 
contain ‘control information’, which 
specifies where they should be 
stored, whether they are BASIC or 
machine-code, and other details. All 
of this information is ignored by the 
bootleg loader, which just reads the 
tape, storing each bit, until the end 
of the file is reached. The control 
information has been ignored, so 
that the program being copied has 
had no chance to take over the 
system. Once the entire file has been 
loaded it may be written out exactly 
as it was read. This form of ‘digital 
copying’ has the advantage that the 
copy is as good as the original. All 
the hiss and crackle is filtered out 
when the tape is loaded, so that the 
copy is in ‘first generation’ form — 
straight from the computer. 

If the ‘original’ was itself a 
second generation copy, the new 
version may actually be better 
guality. This technique is the most 
reliable way to duplicate programs 
— and it is the only way to copy 
discs, since it is not possible to 
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directly connect two disc drives and 
dub between them. 

The software protection of disc 
programs is a fascinating and 
technical issue. In principle, a disc 
drive works just like a tape, 
recording clicks onto magnetic 
material. Programs are recorded in 
the form of circular (not spiral) 
‘tracks’ on a disc of magnetic 
material. The disc is spun whenever 
the computer tries to read it. The 
computer is able to move a ‘head’, 
similar to the cartridge of a record 
player, so that the head hangs above 
any track. Once the head is 
positioned it is able to pick up the 
clicks recorded on the track. 

Disc software protection 
involves devious things like missing 
out tracks or putting them in places 
where they aren't expected. Discs 
are normally divided into ‘sectors’, 
like slices of cake. Special 
‘formatting’ clicks on the disc mark 
the start and end of sectors. 
Protected discs often have missing or 
oddly-spaced sectors. It is 
conventional for tracks and sectors 
to be numbered — protected discs 
often use odd numbering schemes. 

The aim is to stop the copier 
from working out where the data 
starts and finishes. The most devious 
disc-copying programs take a long 
time to run, since they must make a 
very exact copy, duplicating 
everything that could possibly be 
data, however odd its form, and 

Selling your programs on cartridge is a good way 
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making sure that the relationship 
between all of the clicks is 
maintained. 

New tricks are constantly 
discovered by publishers. Just as 
persistently users work out how to 
‘crack’ them. This represents a 
tremendous cost to the publisher — 
sometimes as much as the cost of 
writing the program itself. 

PIRATES IN CHAINS 

Bootleg copies of programs 
generally travel through more than 
three or four pairs of hands in their 
lifetime. Within weeks a program 
can travel hundreds of miles, as it is 
copied again and again. Sometimes 
bootleg copies are even offered back 
to their authors! This almost 
unending copying leads to a chain 
letter situation, where first one 
person makes a couple of copies of a 
program. Those are copied a few 
more times. the recipients copy them 
again, and so on until almost every 
user had a copy. 

It would, perhaps, be 
interesting to release a progam 
which caused the computer on 
which it was run to explode at, say, 
the tenth or fifteenth load. People 
would copy it before they found out 
the snag. Within a few weeks 
computers would be exploding all 
over the country. Luckily for those 
who copy, it is not possible to do this 
on most computers (although there is 

to discourage piracy. 

UM 



a POKE instruction which will cause 
early PET machines to catch fire). 

In despair, software and music 
publishers have tried to find a way to 
force users to pay for their illicit 
copies. For years there has been a 
debate over whether or not blank 
cassettes should be subject toa 
surcharge. The idea is that the 
money thus collected could be 
distributed to record companies and 
other firms whose recorded work is 
often bootlegged. The problem is 
that nobody seems ready to work out 
a reasonable way of sharing out the 
spoils. It would be an expensive 
scheme to implement, and it would 
be unfair on blind people and those 
who use cassettes to record their own 
material. 

There are many vested interests 
involved, including those of 
recorder manufacturers, tape 
makers, reel-tape enthusiasts and so 
on. Originally the scheme was 
confined to the music business. 
Recently the arrival of cassette 
software complicated the issue yet 
again. It seems unlikely that a tape 
surcharge will be implemented in 
Britain. 

HARDWARE PROTECTION 

Many systems of computer software 
protection revolve around the use of 
special hardware such as cartridges 
or ‘dongles’. The idea is that the 

This dongle is designed for use with a 
disc program for the Commodore PCT. 
It fits onto the cassette port. 

average user should be unable to 
duplicate the attachment which 
accompanies a program. A dongle is 
a device which connects toa 
computer, interacting with software 
so that a program will not run unless 
the hard-to-copy dongle is present. 
This is a useful way to protect 
programs, although dongles are 
expensive and consequently they are 
generally only used to ‘protect’ 
costly programs, 

Cartridges are another fairly 
successful method of protecting 
software. In effect they are dongles 
and programs all in one, since they 
contain a complete program in 
ROM. ROM copiers do exist, but 
they are expensive and costly to run. 
On most computers which use 
cartridges, it is possible to copy the 
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program out of ROM and save it onto 
cassette. Later it can be run in RAM 
instead! A knowledge of electronics 
is often useful before this trick can 
be carried out, so that itis nota 
major source of lost revenue for 
software traders. 

It is important to note that 
‘bootleg’ versions of cartridge 
software are superficially 
unattractive since they must be 
slowly loaded from tape. A cartridge 
is genuinely easier to use than a 
tape, since it loads immediately. 

SUBTLE PROTECTION 

Some software houses ignore 
software or hardware when they 
protect their programs. They might 
ensure that a voluminous manual is 
needed before the software can be 
understood and used. Even in the 
age of the photocopier it is more 
expensive to duplicate printed 
material than software. Anyone who 
has a bootleg copy of the CP/M 
operating system will be familiar 
with this argument, although some 
would claim that Digital Research 
do not deserve any credit for their 
discovery! 

Complicated documentation has 
the snag that it leads to ‘unfriendly’ 
software. Many good programs have 
extensive ‘menus’ or ‘help’ facilities. 
These must be omitted if a publisher 
wants to prevent bootlegging, since 
they reduce the value of the 
documentation. Some publishers 
have capitalised upon unfriendly 
software by publishing cheap books 
which explain the facilities of best- 
selling software. Often these books 
end up being used as ‘unofficial’ 
manuals by those with ‘unofficial’ 
copies of a program. 

In the business market 
bootlegging is slightly less of a 
problem, since many customers are 
unwilling to use a program when 
they have no right to help from the 
authors if things go wrong. It is 

STOP PRESS 

SOFTWARE PROTECTION 

surprising how many people will 
telephone to complain of ‘bugs’ in 
programs, and then admit that they 
had no right to be using them — 
they have bootleg copies. 

THE RIGHT PRICE 

Computer users often complain at 
the high price of software. To some 
extent this stems from a lack of 
understanding of the publishing 
market, with its costs dominated by 
distribution, marketing and stock. 
There is an old publishing rule 
which says that, if you want to stay in 
business, the material cost of a 
publication should never exceed an 
eighth of the sale price. Even when 
this is considered, it is obvious that 
some publishers are raking in more 
money than this rule of thumb would 
suggest. 

There is a circular argument 
which states that high prices must be 
maintained since most people never 
pay for their copies of a program. 
Some low-cost software has, 
nevertheless, sold very well, 
especially for newly announced 
computers. Still, there is a definite 
stage at which the software market 
for a given machine drops off. Once 
users are familiar with its quirks they 
can copy programs — almost 
regardless of software protection — 
guite easily. As the number of users 
grows they meet one another, clubs 
form, and the spread of copying 
becomes increasingly wide. A few 
users become specialist ‘crackers’, 
removing the protection from other 
people's programs as an intellectual 
exercise. 

Of course not all computer 
clubs become pirate gangs, packed 
with people all ripping off the efforts 
of others. But a good many do go 
that way. When members are asked 
why they do it, the circular 
reasoning becomes apparent — 
‘Software is too expensive to buy”, 
they say. 

As this article was being prepared, we received the following press release: 
The UK's leading software publisher, Dataview, hopes to have created legal history in the 

microcomputer industry this week. They have successfully prevented an electronics company, 
F.A.W. Electronics Ltd, from making a device called Master Key, which had threatened 

Dataview’s software protection system the DTL Protector — which uses the popular security key 
or dongle. Dataview was the first company to market successfully the now well-known dongle 
which protects software from illicit copying. 

The threat to industry was immediately suspended when Dataview obtained an injunction 
which prevented F.A W. Electronics from marketing, selling or even giving away Master Keys. 

During the existence of these interim injunctions legal advisers for both sides discussed the 
situation and agreed to a settlement. “Dataview are on this occasion prepared to accept that 
F.A.W. Electronics had no intention of deliberately pirating their software, nor any software from 
other companies using DTL Protector or any other protection system, but had innocently 
stumbled into a situation whose ramifications they did not fully appreciate” said Paul Handover, 
Chairman and Managing Director of Dataview. Both parties have consented to the present 
injunction continuing perpetually and for all existing Master Keys to be delivered to Dataview. 

Dataview’s position was based on case law previously not used in the computer industry, 
which concerned itself with a third party acting in a way which induced a breach of contract 
between a supplier and their customer. This could well have important ramifications for software 
houses in the future. 
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“NOW WIN THE POOLS’ 
THIS IS MEANT FOR YOU — ESPECIALLY IF YOU USE A SINCLAIR ZX81 or SINCLAIR SPECTRUM COMPUTER, 

or even ANY COMPUTER. 

HAVE YOU EVER HAD THAT DREAM OR EVER WISHED THAT YOU HAD “WON ON THE POOLS” — 
AT LAST YOU CAN TURN IT INTO REALITY. 

THERE IS A SECRET OF “HOW TO WIN ON THE FOOTBALL POOLS” — IT CAN BE DONE. I DISCOVERED THE SECRET 
A LONG TIME AGO — NOW, FOR THE FIRST TIME I’M PREPARED TO SHARE IT WITH YOU. 

HOW DOES THIS INTEREST YOU — I HAVE DOCUMENTARY EVIDENCE BY WAY OF POOLS WINNINGS DIVIDEND SLIPS/ 
CANCELLED CHEQUES, etc, SHOWING MY PRESENT WINS ON THE POOLS AS FOLLOWS:— 

First Dividends 

765 1,818 
Second Dividends Third Dividends 

2,942 

Fourth Dividends 

1,952 

Fifth Dividends Sixth Dividends 

631 93 

A GRAND TOTAL OF 8,201 (EIGHT THOUSAND, TWO HUNDRED AND ONE DIVIDENDS — so far). 

I HOLD THE UNCHALLENGED WORLD’S RECORD FOR POOLS WINS 

| AM MAKING THIS VERY SPECIAL, 
REDUCED PRICE OFFER TO READERS OF 
COMPUTING TODAY FOR A LIMITED 
PERIOD ONLY. 

Do not let anyone tell you that it is impossible to 
“WIN ON THE POOLS” — since I perfected my 
method, I HAVE WON REGULARLY for over 
TWENTY-FIVE YEARS — proof that it is no 
‘flash-in-the-pan’. 

I have CHALLENGED THE WORLD with my 
record of wins and with all the evidence that I 
possess — NO ONE has ever been able to accept the 
Challenge — I KNOW NO ONE EVER WILL. 

MY SECRET IS NOW PLACED ONTO 
COMPUTER CASSETTE FOR YOU. 

THE METHOD IS THE GREATEST TREBLE 
CHANCE WINNER IN THE HISTORY OF 
FOOTBALL POOLS — IT WILL LAST 
FOREVER — BOTH FOR ENGLISH AND 
AUSTRALIAN FOOTBALL POOLS, WITH 
EQUAL SUCCESS. 

I now intend to give a limited number of people the 
opportunity of making use of my method — perfected 
over 25 years and proving itself on EVERY ONE 
OF THOSE TWENTY-FIVE YEARS. 

You will have noted details of my personal 
achievements so far, as given to you above. 

A GRAND TOTAL of 8,201, yes 8,201 POOLS 
DIVIDENDS, including 765 FIRST DIVIDENDS. 

My Pools Winnings Dividend slips now number so 
many, that they fill a very large suitcase and will 
stand as my evidence of all claims in ANY COURT 
OF LAW IN THE WHOLE WORLD. 

Taking just the past 25 years into consideration, I 
have won ON AVERAGE over 328, (THREE 
HUNDRED AND TWENTY—EIGHT) Pools 
Dividends EVERY YEAR — or — AN AVERAGE 
of over SIX DIVIDENDS EVERY WEEK for 
TWENTY—FIVE YEARS. 

You have my absolute Guarantee of the complete 
authenticity of every claim, cheque, document, letter, 
etc, contained herein. 

I do have losing weeks, but ON AVERAGE my 
winnings show over SIX DIVIDENDS EVERY 
WEEK for the past 25 years. 

I know that you are now utterly flabbergasted, it 
always happens to everyone with whom I come into 
contact. Please just sit back and imagine for a 

moment my FIRST DIVIDEND wins alone — they 
now number 765 (seven hundred and sixty-five) and 
will probably be even more by the time this 
advertisement appears in print. 

I AM NUMBER ONE IN THE WORLD AND 
NO ONE DISPUTES IT. 

For as long as I continue to enter the Football Pools 
my wins will continue. I have already said, they 
apply, with equal success to both English and 
Australian Football Seasons. 

I intend to release a STRICTLY LIMITED 
NUMBER of copies of my cassette, (either for 
Sinclair ZX81 or Sinclair Spectrum) — DO NOT 
DELAY AND FIND YOU ARE TOO LATE, in 
which case I would have to refund your money. 

Iam so confident of YOUR success that if do not 
win at least THREE FIRST TREBLE CHANCE 
DIVIDENDS in the first 20 weeks of entering, I will 

completely cancel the balance of the purchase price 
and you do not have to pay me another penny, at any 
time, no matter how vast your winnings. 

I only wish that space would allow me to give you 
photographs of my winnings slips, cancelled cheques, 
etc, but it is of course impossible — they now 
number 8,201 dividends. I have however given JUST 

A FEW EXTRACTS from ORIGINAL LETTERS 
I hold from my small Clientele. 

I am the Inventor and Sole Proprietor of my method, 
Registered as EUREKA — (‘I have found it’). I am 

known as The Professor in Pools Circles — I am of 
the Highest Rank in Forecasting — this is beyond 
dispute. I am marketing a limited number of 
Computer Cassettes, under my Registered Company 
— FOOTBALL ENTERPRISES. 

My initial charge for a copy was £75, but for this 
SPECIAL REDUCED PRICE OFFER I will send 
you a copy, (for ZX81 or Spectrum) for £20, (twenty 
pounds) ONLY, plus your Promise to pay me the 
balance of £55 — ONLY IF YOU WIN AT LEAST 
THREE FIRST TREBLE CHANCE DIVIDENDS 
IN YOUR FIRST 20 WEEKS OF ENTERING — 
otherwise you owe me NOTHING FURTHER. 

This is surely proof absolute of my supreme and 
utter confidence in my own abilities and in the 
capabilities of my discovery. I could easily CHARGE 
£2,000 per cassette on the evidence I possess, but 

that would not be fair to everyone, which is what I 
want to do. 

My method is WORLD COPYWRIGHT, any 
infringement and immediate proceedings will be 
taken, without prior warning. It is truly ingenious 
and has stood the test of time. 

My cassette is simplicity itself to operate and you'll 
be given FULL DETAILS for weekly calculating. 
Your entry need not involve you in any large weekly 
stakes, you can enter for as little as 25p, if you wish. 

I charge NO COMMISSION on any of your wins — 
no matter how BIG they may be. 

I realised a long time ago, that it was no good sitting 
down and dreaming about winning the pools, so I 
burnt the candle at both ends, working late into the 
night, occasionally RIGHT THROUGH THE 
NIGHT, I KNEW there was a way, eventually it all 
paid off and has been doing so ever since. 

I am unable to vary my offer to anyone, so please do 
not request it, as I shall very easily dispose of the 
cassettes I have prepared and am making available. 

IMMEDIATELY I perfected my method I 
commenced winning right away, (first with just a 
little £163, the first week I used it), I HAVE 
NEVER LOOKED BACK SINCE, amongst all 
those dividends was one for over EIGHT 
THOUSAND POUNDS for just one eighth of a 
penny stake. 

I will release a copy on cassette, to you, on receipt of 
the completed order form and your Signature 
thereon, confirming you will treat it in the 
STRICTEST CONFIDENCE between us and retain 
it for your OWN USE ONLY. 

PLEASE NOTE: 
If you happen to be the proud owner of a Computer, 
other than a Sinclair ZX81 or Sinclair Spectrum, 
you can still purchase a copy of my method, for the 
same price and program iggYOURSELF on to 
YOUR OWN COMPUTER. 

Don’t take my word for it, read what people write about me and my method:— 

was not a big sum, but ail the same it was a very nice 
iG, anes: 

I won on Zetters last weekend. It 
surprise for me. 

I appreciate the straightforward method you adopt, which is such a contrast to the 
rubbish of misrepresentation which is so common in the Betting World, by ) unscupulous 
and self-opinionated charlatans. C.H., Devon 

Winnings cheque received today, sincere thanks. D.N., Devon 

I congratulate you on your achievement. R.R., Wales 

I should like to thank you for a most exciting season and look forward to hearing from 
‘you again. J.C., Hants. 

I would like to acknowledge cheque and say how much I appreciate your integrity. 
J.M., Scotland 

Many thanks for your system, it 1s all you say and more. J.C., Lancs. 

Your wonderful system won me £8,527. I intend to visit London soon and will be able to 
come and see you personally. (Overseas Client). P.M., Kampala. 

Many thanks for trying so hard to please us all, your brother should be thanked also. 
One of our daughters, WHOSE HUSBAND YOU HELPED ENORMOUSLY, 
has just phoned, the four of them have just spent a lovely holiday in Spain. 

K.R.,Isle of Man. 

I sent in my FIRST entry last week and won 2nd and 3rd dividends, as you will see 
from the enclosed c ertificate. One more and I would have collected over £400 for FIRST 

dividend. Once I’ve won a fair amount I shall be staking from winnings and at 2p per 
line, A FIRST DIVIDEND last week at this would have been over £3,000. 

C.A., Yorks. 

I am very interested indeed and enclose £20 herewith. I agree to pay you the 
balance of £55 ONLY if I win at least THREE FIRST TREBLE CHANCE 
DIVIDENDS in my first 20 weeks of entering — otherwise I owe you NOTHING 
FURTHER at any time — no matter kow much money I win. My Signature below 
is my Undertaking to retain complete and absolute confidence about the method. 

Signature .... 

Please tick if cassette is for: 

Sinclair ZX81 (16K) 

Sinclair Spectrum (48K) 

Any other Computer 

The Managing Director, 

Football Enterprises, 

*‘Anvon’, 

9 New Road, 

Haverfordwest, Pembs. 

COMPUTING TODAY SEPTEMBER 1983 



=I 
" 

ll
 

i ul
 SI il 



The ZX 
Microdrive- 
and more! 

For some time now, the new ZX 
Microdrive has been the subject 
of much discussion. Which is 
only to be expected, when the 
object of everyone's anticipation 
is completely new to the world 
of computing. 

Microdrive provides high- 
speed access to truly massive 
storage. With just one Microdrive, 
you'll have at least 85K bytes of 
storage, and the ability to LOAD 
and SAVE in mere seconds. 
Yet the ZX Microdrive is about 
the size of aSpectrum mains 
adaptor, and costs less 
than £50! 

First stocks are now in. 
Microdrives will be released on 
an order of priority basis. 
Spectrum owners who pur- 
chased by mail order, direct 
from us, will be sent full details 
including how to order, ina 
series of mailings that begins 
with the earliest names on 
our list. 

And if you didn’t buy 
by mail order? 

Don’t worry — for a colour 
brochure with full information 
on Microdrives, including how 
to order, just send us your 
name and address (use the 
coupon at the back of this 
issue of Sinclair Special). But 
remember, the sooner you 
send us your name, the sooner 
you'll get on the list. 

Of course, there’s much 
more to Sinclair than Micro- 
drives, as you'll see on these 
pages. The latest releases of 
Spectrum and ZX81 software 
have been amongst the most 
successful ever. Prices of most 
established Sinclair products 
are at their lowest ever. To buy 
what you want, just use the 
Order Form. 

Until the next issue of 
Sinclair Special, and more 
good news... 

Nigel Searle, Managing Director, 
Sinclair Research Ltd. 

PS: Come and see us — and all 
that’s new at Sinclair — at the 
PCW Show, Barbican Centre, 
from Sept 28th to Oct. 2nd. 
We'll be pleased to see you! 

ZX Microdrive 
System preview! 

ZX MICRODRIVE 
At least 85K bytes storage, loads a typical 48K 
program in as little as 9 seconds: £49.95. 

ZX MICRODRIVE CARTRIDGE 
Compact, erasable, revolutionary. Complete with 
its own storage sleeve. Contains up to 50 files, 
with a typical access time of 3.5 seconds: £4.95. 

ZX INTERFACE 1 
Necessary for sending and receiving data from ZX 
Microdrive. Includes RS232 interface, enables 
creation of local area network of 2 to 64 Spectrums. 
Attaches to the underside of your Spectrum. 
Purchased with ZX Microdrive, just £29.95. As 
separate item, £49.95. 
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Six new ways to make more 
of your Spectrum 

Take a look at these brand-new titles. 
Each is an outstanding new program 
using the full potential of the Spectrum, 
for games with stunningly animated 
graphics, for strategies of fiendish 
cunning, for masterly applications of 
computing capability... 

Cyrus-IS-Chess Based on the Cyrus 
Program, which won the 2nd European 
Microcomputer Chess Championship 
and trounced the previously unbeaten 
Cray Blitz machine. With 8 playing levels, 
cursor piece-movement, replay and 
‘take-back’ facilities, plus two-player 
option. The 48K version has many addi- 
tional features including an extensive 
library of chess openings. For 16K or 
48K RAM Spectrum. 

Horace and the Spiders Make your way 
with Horace to the House of Spiders, 
armed only with a limited supply of anti- 
spider-bite serum. In the house, destroy 
the webs before the spiders can repair 
them. Then destroy the spiders, before 
they destroy Horace! Undoubtedly the 
creepiest Horace program ever produced! 
For 16K or 48K RAM Spectrum. 

Computer Scrabble The famous board 
game, on-screen - with the whole board 
on view! A huge vocabulary of over 
11,000 words. Full-size letter tiles, four 
skill levels —the highest of which is 
virtually unbeatable. For 1 to 4 players. 
For 48K RAM Spectrum. 
(SCRABBLE trademark and copyright licensed by 

Scrabble Schutzrechte und Handels GmbH - a J.W. Spear 
and Sons PLC subsidiary.) 

Overleaf—your Sinclair 

Backgammon A fast, exciting program, 
with traditional board display, rolling dice 
and doubling cube. Four skill levels. For 
experts — or beginners. (Rules are 
included — it’s the quickest way to learn 
the game.) For 16K or 48K RAM Spectrum. 

FORTH Learn a new programming 
language, as simple as BASIC, but with 
the speed of machine code. Complete 
with Editor and User manual. For 48K 
RAM Spectrum. 

Small Business Accounts Speeds and 
simplifies accounting work, produces 
Balance Sheets, Profit and Loss informa- 
tion and VAT returns. Complete with 
User manual. For 48K RAM Spectrum. 

order form. 



These three new cassettes offer two 
totally different challenges to you and 
your ZX81. The games — like so many 
ZX81 games today — really do use the 
ZX81’s capability. The FORTH program 
is a fascinating extension of your own 
computer understanding. 

Sabotage. Defender or attacker? The 
choice is yours in this exciting game. 

Be the guard and defend the 
ammunition in the compound — or be 
the Saboteur and attack it! 

Written by Macronics for a ZX81 
with 16K RAM. Cassette price: £4.95. 

City Patrol. You are the Commander of a 

Latest ZX81 software 

laser-firing ship. Your task is to intercept 
and destroy alien suicide ships 
descending on your city. 

Written by Macronics for a ZX81 
with 16K RAM. Cassette price: £4.95. 

FORTH. Discover a new programming 
language which combines the simplicity 
of BASIC with the speed of machine 
code. FORTH’s compiled code occupies 
less than a quarter of the equivalent 
BASIC program and runs ten times as 
fast. Free User-Manual and Editor 
Manual with each cassette. 

Written by Artic for a ZX81 with 
16K RAM. Cassette price: £14.95. 

Prices 
round-up 

ZX Spectrum 48K 
now just £129.95. 

ZX Spectrum 16K 
now just £99.95. 

ZX81 now just £39.95. 

16K RAM Pack for ZX81 
£2 

ZX Printer now just £39.95. 

1.2A ZX Mars Adaptor 

Printer Paper (5 rolls) 
£11.95. 

How to order 
Simply fill in the relevant section(s) on 
the order-form below. Note that there is 
no postage or packing payable on 
Section B. Please allow 28 days for 
delivery. Orders may be sent FREEPOST 
(no stamp required). Credit-card holders 
may order by phone, calling 01-200 0200, 
24 hours a day. 14-day money-back 
option. 

Smclairm— 
Sinclair Research Ltd, 
Stanhope Road, Camberley, 
Surrey GU15 3 PS. 
Telephone: (0276) 685311. 

To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM 

Section A: hardware purchase Section B: software purchase 

Item Price Total Item Price Total 

Qty Item Code £ Qty Cassette Code £ £ 

ZX Spectrum - 48K 3000 129.95 FOR SPECTRUM 

ZX Spectrum -16K 3002 99.95 G22/S:Backgammon 4021 5.95 

ZX 81 (including 1.2A Mains Adaptor) 1003 39.95 G23/S:Cyrus-IS-Chess 4023 9.95 

16K RAM pack for ZX81 1010 29.95 G24/S:Horace & the Spiders 4022 5.95 

ZX Printer 1014 39.95 G25/S:Scrabble 4024 15.95 

1.2A Mains Adaptor, for use with 1002 7.95 EIS ONE Sashes Lysis 
ZX81 computer/ZX Printer com- B6 /S:Small Business Accounts 4605 12.95 

bination (only required if you have 
an early ZX81 with 0.7A Adaptor) FOR ZX81 

Printer paper (pack of 5 rolls) 1008 11.95 G25: Sabotage 2124 4.95 

Postage and packing: orders under£90 0028 2.95 G24: City Patrol 2123 4.95 

ordersover £90 0029 4.95 Et FORTH 2400 14.95 

TOTAL £ TOTAL £& 

*Delete/complete as applicable. 

*| enclose a cheque/postal order made payable to Sinclair Research Ltd for £ 

Signature 

*Please charge to my Access/Barclaycard/Trustcard account no: 

0 eC Ce a 
|Mr/Mrs/Miss |_| |__| 

ec): ee | Seite es fe athcaleaglaaltvallle | | 

so al Ses J ee WL a [ede ie) sel ie oe ee 

Pan el i lal eres 

eee) Se | [ial eae! 

| ae ectiae i Wi eel erat gt | COT 909 
(Please print) 

ZX Microdrive information request 
Please send me a colour brochure with full specifications of ZX Microdrive/Interface 1, and add my name 

to the Microdrive Mailing List! (tick here) [_](Remember to include your name and address on the form above). 



Review: Torch Z80 Disc Pack 

Henry Budgett 

DISCUSSING THE TORCH 

DISCUSSING THE TORCH 
CP/M on the Beeb at last? We applied a Torch to our BBC Micro and this 
is what happened. 

he route to discs is not a hard 
a one for the BBC Microcom- 

puter owner; the BBC’s DFS 
interface will cope with many of the 
commonly available 5%” drives on 
the market. This means that if you 
don't want to part with the £265 for 
an official BBC 100K disc drive, or 
£804 for a pair of 400K drives, you 
can buy one of the many proprietary 
units and usually be guaranteed of 
both a financial saving and a pro- 
duct which works just as well. As to 
whether the BBC's disc operating 
system, DFS, is as good as it could 
be, I won't pass judgement! Suffice 
it to say that the Acorn-designed 
software leaves a lot to be desired in 
many respects, but then so do many 
other commercially available disc 
operating systems. 

How, therefore, can the BBC 
Microcomputer owner get at a dif- 
ferent disc operating system? Well, 
the BBC have been promising a Z80 
second processor option to allow ac- 
cess to CP/M ever since the system 
was first specified, but they have 
been beaten to the punch by Torch 
Computers of Cambridge. This 
company evolved from the partner- 
ship of two venture capitalists and 
the management of Acorn, and was 
originally set up to produce a 
business computer system called the 
Torch, which is partially based 
around the BBC Microcomputer’s 
main PCB. As part of the deal, the 
management of Torch would pro- 
vide the software and the Acorn 
team would put together the hard- 

ware to link a Z80 processor onto the 
BBC Microcomputer’s Tube and 
thus allow the industry ‘standard’ 
DOS, CP/M, to be used. 

Sadly the partnership dissolved 
because the Acorn team was too tied 
up with the BBC project's problems 
to be able to complete the Z80 card 
in time, and the Torch team had to 
go it alone. The Torch computer that 
eventually resulted has proved to be 
an excellent product which features 
high in the opinion of most technical 
journalists and companies alike. So, 
how did Torch solve the problem of 
fitting a Z80 card onto the BBC 
Microcomputer and what has that 
got to do with their Disc Pack? 

Obviously once Torch had 
solved the problem for their com- 
mercial system, they were free to 
use exactly the same technique to 
produce a disc pack for the BBC 
Microcomputer which would also in- 
corporate a Z80 processor and suffi- 
cient memory to allow the CP/M disc 
operating system to be used as an 
alternative to the BBC’s DFS. The 
Torch Disc Pack comprises two 400K 
5%” half-height discs in a slimline 
brown case that fits neatly under the 
BBC Microcomputer, a Eurocard- 
sized PCB with the Z80 and 64K of 
RAM that lives inside the BBC 
Microcomputer’s case, and a price 
tag of £897. As no proper manuals 
were yet ready, the Disc Pack was 
supplied with the Torch’s manuals, 
plus a small pile of photocopied 
sheets detailing the installation 
procedure and a disc with a number 

of utility programs. Proper manuals 
are now available. 

CHOP AND CHANGE 

Neither of the office BBC 
Microcomputers were fitted with the 
DFS interface (a vital requirement 
even at £110!), so the entire 
conversion had to be undertaken 
before any testing of the Disc Pack 
itself could start. At this point I think 
I should state that unless you are 
very confident about installing ICs 
into your BBC Microcomputer and, 
in some cases, cutting PCB tracks 
and making wiring changes then 
don't attempt this yourself; get your 
dealer to do it for you. Despite 
access to a BBC Hardware/Service 
manual, not generally available to 
the public, the Torch instructions 
proved insufficient for me to get 
everything up and running happily. 

The disc interface itself went in 
easily enough, apart from two minor 
problems. The first was that the 
MOS 1.2 (you must have this new 
MOS — how many more can we 
expect?) was supplied on a ‘butterfly 
board’, and this simply wouldn't fit 
because of a two-pin connector 
sticking up from the BBC 
Microcomputer’s PCB. This 
problem was ‘solved’ by carefully 
filing a suitable notch in the 
butterfly board so that the connector 
didn't foul the board any more — 
hardly a satisfactory solution. The 
second problem is that many of you 
will have Issue 3 PCBs and these > 
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The Torch Z80 card, which fits inside the BBC Microcomputer. 

need a wiring modification. 
However, when you link pin 9 of 
IC89 to pin 11 of IC78, you must first 
isolate them from the board by 
bending the legs out of their sockets 
and then solder a lead between 
them. As one of these ICs is the disc 
controller, a 40-pin chip, it is not a 
job for the faint-hearted even with 
the right instructions! 

The Acorn DFS and its interface 
was installed and checked before 
the Torch Disc Pack was fitted, a 
move that was to prove wise in view 
of the events that followed. To start 
with, our Disc Pack was supplied 
without its mains lead, even though 
the packing list was checked off to 
show it should be there; not a 
serious problem but frustrating none 
the less. The problems began when 
the installation got underway. 
Following Torch’s instruction sheet, 
the first job was to install the CPN 
ROM (no, that’s not a misprint but 
Torch’'s CP/M look-alike DOS) into 
its correct socket. We now need to 
remove the BBC Microcomputer’s 
power supply, as all the necessary 
voltages are provided by the Disc 
Pack; no problems here except that 
the instructions say to put the power 
lead through the Econet hole. Both 
logic and the grommet supplied 
indicate that they really mean the 
unused Reset hole, and even this 
has to have the rear panel sticker 
scraped away to reveal its true size. 

LEAD ASTRAY 

Power supply connections having 
been made and checked, the 
next step was to fit the Z80 card. 
Here we really started to run into 
trouble. The card itself is to be 
mounted onto the underside of the 
BBC Microcomputer’s lid — no 
problems here — and then the short 
lead must be connected from the 
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card to the Tube connector. To start 

with there is not enough room to get 
the header plug out of the slot in the 
casing; you need to partially remove 

the BBC Microcomputer’s PCB to 
make it big enaugh, but you can't 
because the power cable and its 

grommet foul the back of the board. 

OK, so you free these and get the 

cable out ready to mate with the 

Tube connector. The next problem 

is that there is no indication of which 

way round the lead goes; there are 

no key marks, nothing in the 

instructions and the diagrams don't 

help at all. Logic dictates the most 
sensible way and, surprise surprise, 

it's wrong! The cable must have a 
twist in it to help it fold up inside the 
case and the user has a 50-50 
chance of getting it wrong. 

With the board installed, 

hopefully correctly, the Disc Pack 

cable can be connected to the disc 

under the BBC Microcomputer and 

once again we find that there is a 
total absence of indication as to 
which way up the cable should go. 
The cable goes upside down, at least 
according to the conventions laid 
down by the BBC's own disc drive, 
and you've got a 50-50 chance of 
getting it right. The correct way is 
for the cable to be closest to the case 
and then loop down and back to the 
drives. 

DEATH AND 
CORRUPTION 
The white power cable is now 
plugged into the back of the Disc 

Pack, a suitable monitor is 

connected and power applied. You 
can forget using your TV set here as 
the default display Mode used is 
Mode O, and televisions simply 
cannot handle 80 columns of text. 
Under normal circumstances you 
would get a double bleep and the 
screen would display the message: 

TORCH Computer System (veld 

Acaren DFS 

CPN 

OA 

to show that all is well and 
operational. 

In our case, nothing. Rapid 
checks established that it was 
probable that the disc cable was 
upside down — the drives were 
running constantly — and so this 
cable was reversed. Still nothing. 
After a few false starts and some time 
with a multimeter it was established 
that putting a Torch to our beloved 
BBC Microcomputer had crisped 
something, and so we called in the 
experts. The only recourse was to 
borrow a spare BBC Microcomputer 
frorn Brainstorm, the dealers who 
had supplied the Disc Pack. 



The hole at top left is where the BBC’s power supply was: the wires from the white 
cable are the new power connections. At the lower right of the PCB is the CPN 
ROM: to its left is the DFS ROM and then the small PCB containing MOS 14.2. 

With the replacement machine 
installed it was then discovered that 
the master disc supplied, but 
untouched until that time, was 
corrupted beyond salvation. The 
suggested reason for this was that it 
had slipped from its protective 
sleeve in transit and happily 
scraped itself against the manuals 
and anything else it could get close 
to. The scratching and buckling of 
the surface would bear this theory 
out. With a new disc, a spare BBC 
Microcomputer and the original 
Disc Pack the process of reviewing 
could, at last, begin. The time that 
this pandemonium and chaos had 
taken sadly left little time to really 
evaluate the full potential for the 
product, but I trust that the 
following will convey some of its 
capabilities. 

THE SOFTWARE OPTION 

The Disc Pack provides the BBC 
Microcomputer with two 400K disc 
drives that can be accessed either 
under Torch's CPN operating 
system or the BBC’s own DFS, 
provided the ROM is fitted. The 
system always boots-up in the Torch 
CPN format, so one of the first 
commands that you learn is 
* BASIC which will revert it to the 
DFS; to get back to CPN is simply a 
matter of typing *CPN. The 
facilities available under CPN 
include FORMAT to prepare blank 
discs, DUP to copy discs, DIR to 
display the directory and TYPE to 
output the contents of a text or 
documentation file. File names can 
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be up to eight characters long with 
an optional three character 
extension, DOC for documentation, 
TXT for text and DAT for data being 
typical examples. Individual files on 
a disc can be copied with the COPY 
command, and to make life easy a 
wildcard option is available where 

represents any string of 
characters and ? represents any one 
character. For example, COPY 
* DOC TO *. TXT would copy all 

files with the DOC extension into 
files with the same name but a TXT 
extension. Files may also be 
RENamed or DELeted as required. 

As far as a user of commercially 
available software is concerned, 
CPN is completely compatible with 
Digital Research’s CP/M _ system 
which opens up a huge library of 
applications software and languages 
to the BBC Microcomputer user. 
Memory is no problem as the Z80 
card carries its own 64K of RAM and 
the CP/M programs live and run 
here; the BBC Microcomputer is 
simply used to look after the 
peripheral devices such as the 
keyboard, screen and printer. 

MANUAL LABOUR 
Sadly the trend of inadequate 
documentation that has befallen 
many a good product seems to have 
affected Torch as well. The Disc 
Pack is currently being supplied 
with manuals which relate to the 
Torch computer system. For 
example, my disc had neither 
Executives Aid or Cardex on it, 
which didn’t really matter as 1 wasn't 

DISCUSSING THE TORCH 

going to look at the software 
anyway, but the manuals came as 
standard. Now, these may be good 
manuals as they stand — the 
Programmers Guide goes into great 
detail about the internal operation of 
CPN and the facilities the software 
writer could access — but there is 
very little here that the first time disc 
user will actually be able to relate 
to. The BBC DFS Manual is poor in 
many respects but at least you can 
understand it; these are simply 
impenetrable to anyone but a 
systems programmer. 

This may seem an odd point to 
raise but, as far as 1 can understand 
it, the purpose of buying a CP/M- 
compatible disc system is so that the 
user will be able to run 
commercially available software 
and not worry about how to toggle 
his cache! What is needed is a new 
manual that covers the installation 
procedure thoroughly and correctly 
(although I do feel that this should 
not be attempted by the end user at 
all), and introduces the ideas of 
using discs as opposed to tape and 
illustrates the facilities and 
commands available under CPN. 
The systems information could then 
be incorporated into a second 
manual, which would allow Torch to 
get rid of all the duplicated material 
they are forced to include for their 
computer because they are not 
allowed to supply the BBC User 
Guide. 

CONCLUSIONS 
As a piece of hardware the Torch 
Disc Pack is excellently designed 
and very well put together. It opens 
up whole new horizons to both 
business and personal users of the 
BBC Microcomputer, but it is badly 
let down by the lack of user-friendly 
documentation and a horrendously 
complicated installation procedure. 
I would feel a lot happier if I knew 
that the money you pay for the Disc 
Pack included fitting by your local 
dealer and that owner installation 
was severely frowned on, possibly to 
the extent of being prevented com- 
pletely. In operation it proved 
faultless. There is one cosmetic 
blemish lurking in the design and 
that is that the drives do not always 
manage to eject the discs when the 
catch is released. I have no idea 
why as the problem is intermittent, 
but annoying none the less. 

Overall, then, this is a product 
that turns the BBC Microcomputer 
from a small home computer system 
witha restricted memory capacity into 
a machine with considerable poten- 
tial. It seems a little sad that Acorn 
couldn't get their act together in time 
to do it themselves and let someone 
else pip them to the post. 
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THE DELTA DISK SYSTEM gives 
YOU eee 

An affordable disk system 
Powerful DELTA disk commands - 
see right 
Random, Sequential and Indexed 
file-handling 
Simple plug-in to DRAGON - 
unlike other systems there are NO 
HARDWARE MODS needed to run 
DELTA! 
Easily expandable 100K to 
megabyte storage 
Full range of business, utility and 
games software close to release 
The price you see is the price 
you pay - NO HIDDEN RAM 
upgrade costs 
Uses under 2K of user-RAM as 
DELTA is held in EPROM 

1.6 

DELTA CARTRIDGE - contains DELTA Disk Operating System, User Manual, demonstration diskette. 

DELTA 1 - DELTA Cartridge, User Manual, a single-sided 40 track (100K) drive plus free cable 

DELTA 2 - as DELTA 1, but with a double-sided (200K) drive 

Disk Interface cable (supplied free with DELTA 1 or 2) 

ENCODER 09 assembler/disassembler/editor - integral with DELTA 

INFORM - Data Base Management System commissioned especially for DELTA systems 

SCRIBE - true lower case on DRAGON! 

Below is a live ‘screen dump', generated by our HIPRINT 
program. It clearly shows the features and display potential 

of SCRIBE! 3 CERT RETRO EA 
* FULL UPPER and lower 

from the keyboard 
case direct 

+ An enlarged 42 x 24 screen display 
which gives a supert READABLE text 

Full text display on ht-res screen 

Automatic ynder line & 

Up to 255 user-defined graphics 

Precistan character position cammand 
giving super’ subscripts 

Black on white text display option 

A new PRINT@ command extending to 1888 
thus almost doubling screen area 

Cassette £13.95 DELTA disk £14.95 

DRAGON 32 OWNERS 

Now you can buy a professional disk system to turn your Dragon into a real computer! 

DELTA DISC SYSTEM 

DELTA contains the 
powerful new words, all 
directly from BASIC:- 

following 
accessible 

SAVE" 
LOADM" 
CHAIN" 
INIT 
ASSIGN 

SAVEM" 
RUN" 

APPEND" 
CONFIG 
VERIFY 
BACKUP 
OPEN 
END# 
BOOT 
FIND 

SELECT 
CREATE 
CLOSE 

RESTORE# 
INPUT 
BUILD 

IF EOF(x) THEN 

£99.95 

£299.95 

£345.95 

£9.95 

£34.95 

£39.95 

ENCODER 09 - is a full symbolic assembler using standard 
mnemonics and pseudo op-codes. Source code can be 
incorporated into BASIC programs. The monitor section 
contains commands to allow memory display, modification 
and execution. Memory block move, breakpoint handling, full 
disassembly and a full editor are only a few of its many 
features. The most powerful assembler/disassembler/editor 
available for the DRAGON 32. Available as either an 
integral DELTA fitment or on cassette. 

Tape £29.95.Disk - see above 
De Re nr aac 

HIPRINT - screen dumper 

- will dump the entire contents of your DRAGON 32 
high-res screen to a high resolution printer. Can be used 
for design, display etc (see left). Available at present for 
EPSON printers only. Other modules to follow shortly. 
Tape £13.95 DELTA disk £14.95 

POSTAGE and PACKING 
Software 95p. DELTA systems £4.50. 
ALL PRICES INCLUDE VAT. 
Send SAE for full catalogue. 

PREMIER MICROSYSTEMS 
208 Croydon Road, Anerley, London SE20 7YX. 

TELEPHONE 001-659-7131 or 778-1706 
BARCLAYCARD ¥ 

4425 123 4Sh 189 

Dealer and Overseas orders welcomed 
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Elect ctronequp 
Authorised BBC Dealer’s Service Centre 

; | ealey) eyeee 

SPECIAL OFFERS —ichiron Foman or 20forcn une spec Sb a8 
97.75 

rcp 3BCBA BBC Ba fONZ GOS TOVCH ey ccaseev eres ccecscevasres «vs 126,00 FREE Agree: RECORDER Lal sora etsee snp ae ao Uy Slee cepa agar nee 80 

3° MICRO DISC DRIVE _ Brat caias aA meee 
i 489.95 Drive cos! 129.95 
ATARI SPECIAL OFFER 

ie aeediP ~ 149.99 BUreRpE ha 

vl 299. 99 ; ; : 

SPARKJET aaa OFFER 3BC 48 | Disc Drive (400K) for BBC iTea eee f : 

: | sBC 50. Epson FX-80 160cps Printer * Prop svaC-n.---- 44868 14” Colour Portable TV/Monitor | 
New net printer 7 

fee ¥ 30« b NE 4) 424 98 ‘nly 343.85 

ee dew jEiee Boek Mc acorn Atom/assembled 12K ram/:.............-.... This TV/Monitor is not a modified television as 
A cae) Mal ira cel cee ae EE many TV/Monitors are, but a 14° TV/Monitor which 

$c é Ce Wee nee y has been designed to perform both functions. It has 
RGB and Composite video and sound. An RGB 

cable for a BBC is supplied as standard 

SUK cual dis¢ 

CMP comp. itt por 

| 897.00 

, an 

Cost 259.90 With remote control 279.45 

TRADE ENQUIRIES WELCOME 

COMPUTER Electronequip BBC). 
36-38 West Street, Fareham, Hants TO16 OGN (0329) 236 670 

R ° GLE Have YOU hopped, jumped or swum across the river yet? 
No, then you can’t have played our amazing Froglet game! Originally published as a listing in the April issue of 

Computing Today, the program features multi-coloured animated graphics, splendid sound effects and it’s all saved 
on tape ready to be loaded into your BBC Micro. The game also includes a routine which establishes whether your 

BBC Micro has discs fitted and makes room for the program automatically. 

The program follows the style of that arcade favourite, Frogger and you must negotiate your green coloured friend 

across first a road populated with fast moving cars and lorries and then over the river by means of turtles and logs. 

Frogs may be able to swim but if your turtle decides to sink you'll be swept away by the current. Once across with 
three out of your four frogs you'll he able to score bonus points by catching the flies that appear over the river but, 

take care that you don’t run out of time! 

All in all it’s a great, fast moving game that any number of people can play and, just to-add to the spirit of the thing 

the program stores the top ten players’ names so you can measure your performance. How much are we charging for this 

minor masterpiece? Just £5.99 all inclusive! 

To order simply fill in the coupon and send it with your remittance to: 

ASP Software, ASP Ltd, 145 Charing Cross Road, London WC2H OEE 

Please send me .... tape(s) of Froglet | enclose my cheque/Postal Order/Money Order 

(delete as necessary) for my 32K BBC Micro eae 

EN for £... ae to ASP Ltd) VISA 

Debit my Moe caertice (delete as necessary) 

CT Sept ‘83 ‘ Please use BLOCK CAPITALS and include your postcode. 

NAME (Mr/Mrs/Miss) 

ADDRESS 
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DRAGON 
32 

G 
A oowerful computer specially designed for the family 
and small business use. It has 32K RAM, 16K 
Microsoft extended colour basic, high resolution 
colour graphics, 9 colours 256x192, Centronic 
parallel printer interface, professional keyboard and 
five octaves of sound 

OFFICIAL 4 oe “ ony 
BBC Spares ce RS RRRRG 

MICROCOMPUTER —~SOS 
DEALER 

BBC Microcomputer System 
This is the best microcomputer currently on tne market, 3: 
Soe ea moses clones! eee ers DRAGON 32 with Cass Lead. £165 + VAT = £189.75 

computer capable of expanding nto a small business DRAGON JOYSTICKS (Pair), £17.35 + VAT = £18.85 
computer 

PRINTER CABLE £10 + VAT = £11.50 
EPSON FX80: 

BBC Microcomputer Moa B € + VAT = £399.00 ) A large range of Software is available on cassettes 

BBC Mod B + Disk Interface £ + VAT = £469.00 Please send S.A.E. for details 

BBC 100K Disk Drive £ + VAT = £264.00 
BBC 800K Dual Disk Drive £ + VAT = £803.85 SEIKOSHA 

DOT MATRIX 
PRINTERS 
WITH 
HIGH-RES 
GRAPHICS 

PS, Dot addressable hi-res graphics, 10 
ed. 7 x 5 print matrix. Centronrc parallel 

Torch Light Pen for BBC Micro + VAT = £74.75 
Torch 800K Duai Disk Drive + Z80P sor and 64K RAM 
CPN Operating System supplied compiete with Disk 
Interface Kit £799 + VAT = £918.85 
BBC Games Paadies 1 + VAT = £12.65 
Paraliel Printer Cable £10 + VAT = £11.50 

100% BBC COMPATIBLE 
MITSUBISHI SLIMLINE DISK DRIVES 
Double sided. double density, 80 ut 
specially designed case for 

EPSON RX80: 
ra 

able pin feed 

RX80 PRICE £259 + VAT = £297.85 

AP-100A: 80 colum! 

complete with cables, utilities nd user g - interface 
3 i es, utilities disc a erg AP100A PRICE £169 + VAT = £194.35 

n la} r ¢2 
1 © £1 - = \ 

Sa meeiice GUARANTEED LOWEST PRICES FRIGTIONFEEOADAPTOR, 625 + VAT = R2BTS 
Single 400K switcnabie 40, £286.85 We guarantee tnat our prices are the lowest on the La EA AIL a re eae Sacer 
We Stock a large selection o 
SAE 

Please send market. If you can find any item advertised and in 
ck at less than our price we will match that price 

8 x 5 print matrix. Centronic parallel and 
ace Doth included 

B £229 + VAT = £263.35 

NEW ARRIVALS 
@ Shinwa CP80 Printer. Centronic Parallel Interface 
code compatible with Epson MX80. Price £269 + VAT 

TORCH Z80 DISC PACK 
FOR BBC MICRO 

processor CP/M compatible operating sy 
£309.35 

enabies you to use a range ipl are @ Juki Daisy Wheel Printer with Centronic Parallel 

Interface. Price £369 + VAT = £424.35 
ana otner programm. anguages sucn as PASCAL. C 
BCPL, FORTRAN. LISP and COBOL. (Please note + these 
anguages are not included in the price) e Four Colour Printer 

Centronic Parallel Interface, supplied with ten 

SPECIAL OFFER: Torch 280 Disk Pack + Disk Interface . 
Kit for BBC Micro £799 + VAT = £918.85 - : \ (a Bad Seek ARO IaD £130.40 + VAT = £149.95 

Torch 280 Disc Pack £780 + VAT = £897.00 j 
Torch Light Pen for BBC £65 + VAT = £74.75 PLEASE PHONE FOR FURTHER DETAILS ON 

THESE ITEMS 

COMPLETE WORD PROCESSOR 
FOR ONLY £1,099 + VAT 

CASIO POCKET COMPUTERS 
x 

4 
oe RE RR A A aN CTT 
WS WH SO Bs ee SVG 
SOO AA AMOR 
Se AW AE ON GS AH NIH 

a AQT Ee oan 

si effective @ 

This package consists of BBC Microcomputer, View 

Processor, 400K Disk Drive, High Resolution Green 
Monitor, Daisy Whee! Printer and all the necessary 

cables and documentation 

d self 

Carriage 80 Columr 
+ VAT = £309.35 

Carriage 136 ¢ CASIO FX-802P: Pocket computer with scientitic function 
and builtin mini computer, uses BASIC ianguage 1568 
program steps. QWERTY keyboard, 12 char. display 
FX802P £ 

CASIO FX-700: Pocket computer with scientific functions 
BASIC language. 1568 program steps. QWERTY keyboard 
12 char. display 
FX700P £. 
CASIO PB-100: Pocket computer BASIC language, 544 
program steps (expandable 1568 steps) QWERTY keyboard 
12 char. display 

OUR SPECIAL PACKAGE DEAL 
PRICE £1099 + VAT = £1263.85 

£369 + VAT = £424.35 
£50 + VAT = £67.50 

PB-100 £34 74 + VAT = £39.95 
FA-3 Cassette Adapter for FX700 & PB100 
FA-3 Price £1735 + VAT =£19.95 
FP-12 Printer for FX700 and PB100 

rxabae 235 
y j i -602P Scientific calculator with 512 program steps ani 

Ly This microcomputer is based on TMS9900 16 bit & ia 

) : microprocessor. It includes 16K RAM, 16 colour high memories. Price ea a ots 

v vesolution graphic (192 x 256). The screen display is 32 

y) Ly y characters, 24 lines TI-BASIC. Full size keyboard. For 

7 Software there a about ior Erogtame to Hy 

yy Yay There are a lot of peripherals available e.g. Disk Drives, 

@ ye" Disk Interface, Speech Synthesizer, Extra RAM. PC-1 251 
Additional Languages (PASCAL, TI-LOGO, 

GREEN MONITORS 12° green screen monitors ASSEMBLER). COMPUTER 

composite and sync, input. Suitable | sters WITH TI Home Computer & Cass Lead . VAT = £149.95 

18 MHZ Bandwidth High Resolution + VAT = £102.35 Peripheral Exoansion System ~ VAT = £144.95 

45 MHZ Bandwidth Normal Resolution £69 + VAT = £79.35" Diskc ¢ i rare re vas VAT = £149.95 PRINTER 

AND MICRO 
CASSETTE 
£146.95 
+ VAT 

New pocket computer with 24K Bytes System ROM, 4K 
RAM. BASIC LANGUAGE. 24 character liquid crystal display 

+ VAT = £199.95 
+ = £41.95 

COLOUR MONITORS MICROVITEC RGB input 
normal resolution As used with BBC computer 

cabinet 
Cub Microvitec £239 + VAT = £274.83 

SANYO RGB monitors in plastic cabinet 
SCM14N — normal resolution 400 Dots £2 9 + VAT 

£274.83 NER - ~ F 
Rae fe Ai alers { nis - QWEATY keynoard + numeric pad + user defined keys. 24 

SCM14M — medium resolution 600 Dots £339 aed Fe We are official dealers fer Bee econo euler! column The mai printer, Microcassette recorder for data 

storage, batlery charger and demonstration cassette 
supplied in an attractive case 
PC-1251 + CE-125 £146.95 + VAT = £169.00 

+ VAT 

£550.85 
Dots SCM14H — High resolution 800 

ORDERING INFORMATION: 

Akhter Instruments Ltd. 208 
NSTRUMENTS’ A carriage charge of 3% of invoice total is applicable to 

RIVER WAY 
cash or postal orders are CARRIAGE 
d postal orders payable to “AKHTER EDINBURGH oO: = x 

EXECUTIVE HOUSE, SOUTH RD, TEMPLEFIELDS, BARCLAYCARD ana ACCESS orders. We accept official orders from 2 Z, EXECUTIVE) 

HARLOW, ESSEX, CM20 2BZ. UK. ase un ene ee g a 
TEL: HARLOW (0279) 443521 OR 413639 : OPENING HOURS: MON-FRI 8am-5.30pm, SAT 10 am-2pm. Sana 

TELEX 995801 REF — CT We welcome callers, no parking problems. 
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A 
ATARI 

MICRO COMPUTER PROGRAMMING 
OPPORTUNITY 

WANTED 

Experienced freelance assembler programmers 

or organisations to convert best selling arcade 
games for a variety of Home Computers. 

INTERESTED 

Send samples of your work and details of your 
development equipment to: 

Mrs K Tarvin (Dept. CT) 
ATARI INTERNATIONAL (UK) INC 

Atari House, Railway Terrace, Slough, 

Berks SL2 5BZ. 

PUT YOUR 
MICRO 

THE WIZARD’S WARRIORS: A fast moving game 
that matches developments in your skill as a player Spectrum 

=| by becoming increasingly more devious, By offering £4.95 
to you the full range of options you can choose how 
to control your warrior through the maze. A full 
implementation of this program enables such features 
as a continuous series of sound effects, arcade quality 
graphics, double-point scoring, and--for the very 
artful --bonus lives, 

= = YOUR 
ye rer rene MACHINE 
‘9 MDR INTERFACES ‘» 

CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted your MICRO to control a machine for you, or 
manage your house? If so, the MDR ‘MICROCOMPUTER CONTROL 
INTERFACE’ will give you isolated channels of OUTPUT (8A @ 250 

volts) and switch sensing INPUTS. 

Available now for connection to PET USER, PORT, RS232 and 
|EEE488, allowing expansion up to more than 900 channels. 

Supplied complete with connecting cables, full data and guarantee 
from £12.54 per channel. Complete preprogrammed systems or 

individual components available. Write or phone for details. 

M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 

— FORTH: A full implementation. Ideal for writing fast 
# moving arcade type games. Allows the full colour and Spectrum 

F) sound facilities of the Spectrum to be used, Future 1495 
f Microdrive enhancements will be made available. 

. ADVENTURE ONE: Features a save game routine as 
the game can take months to complete. ZX81 £5.95 
‘a remarkably good version.,..well worth the money.’ 

.. Sinclair User... 

MAZEMAN: A fast action m/c game that reproduces Spectrum 
the spirit of the original. £4.95 
‘is very accurate and fast.’ .., Which Micro?... ZX81 £4045 

CHESS 1.4: Ten levels of play with this m/c program. 
Good graphic screen display. ZX81£5095 
‘In a class of it’s own.’ ... Your Computer... 

INVADERS: Very fast m/c action. Includes mystery ZX81 £4.45 
ship and increasingly difficult screens. 

EN 
Dept CT, 7 Maes Afallen, Bow St., Dyfed SY24 5BA 

eee ee wae 
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Software: Backgammon for the ZX81 

P. J. Kenworthy 

BACKGAMMON 
Here’s a classic game brought up to date with 
a program for the ZX81 that plays against you 
and obeys all the rules. 

ackgammon is one of the 
B more popular and enduring 

of board games, probably 
because it doesn't rely solely on 
blind chance and the throw of the 
dice, but requires an appreciation 
of probabilities and the skill to 
assess the most effective use of 
your throws. This program puts a 
simulation of the backgammon 
board on your TV screen, and 
allows you to play against the 
computer. We aren't pretending 
that this piece of software could 
wipe the floor with Omar Sharif 
but it will put up a creditable fight, 
and can usually be guaranteed to 
cause you the maximum difficulty 
if the dice are with it. The 
performance is especially good 
when you realise that there isn’t 
enough memory in a 16K ZX81 for 
a look-ahead probability tree even 
one turn deep. 

Just to make sure that you don't 
get tempted into cheating it, the 
computer checks out everything 
you enter against the rules of 
backgammon and rejects invalid 
moves. The one exception is the 
rule stating that if a player can 
only use one of the numbers he has 
rolled, he must, if possible, use the 
larger. This was in the copy of 
rules we obtained, but two 
backgammon players in the office 
said they'd never heard of it, so we 
decided to leave it out. If you play 
by this rule, it wouldn't require 
more than about five or six extra _ 
lines of code: this is left as an 
exercise to the reader! 

OUTER 
TABLES 

SIMULATION 
The working of the program is 
based on the two position arrays 
W() and B( ), which correspond to 
the points on the backgammon 
board. The board consists of 24 

positions, or points, each of which 
may hold any number of pieces (of 
the same colour) up to the total 
number in play. The array 
elements B(1)-B(24) hold the 
number of black pieces per 
position, while the corresponding 
information for the white player is 
held in W(1)-W(24). For example, 
at the start of the game B(1) is set 
to two, since there are two black 
pieces at position A on the board. 
During the course of the game 
these array elements are constantly 
changing. 

INNER 
TABLES 

Fig.1. The starting position for backgammon. 

48 

Two further elements of each 
array are used in the game, these 
being W(31), B(31), W(35) and 
B(35). The first two hold the 
number of pieces each player has 
on the bar, while the second two 
hold the number of pieces each 
player has taken off the board at 
the end of the game. 

The computer uses the position 
arrays to work out its move. For 
every move that the computer 
makes, the routine shown in the 
flowchart of Fig. 2 will be carried 
out. To give an example, suppose 

one of the computer's throws is a 
five. The program will look at each 

black piece, take the index of its 
position in the array and add five 
to it. It can then see the effect of 
moving the piece five places — 
whether the move is legal, whether 
a white piece could be taken, 
whether a position could be 
fortified and so on. If the computer 
is satisfied that the move is a good 
one, it is carried out. 

Things get more complicated 
when the computer has to check 
whether a move that you have 
made is legal. The player's dice 
throws are stored in a third array, 
T( ), to simplify the checking 
routines by using FOR-NEXT loops. 
If the dice throws are not equal, 
the two numbers are put into T(1) 
and T(2) in descending order 
(using T(5) as a temporary store) 
and the remaining array elements 
made zero. Otherwise doubles 
have been thrown, and the first 
four elements of the array are all 
made equal, T(5) again ending up 
as zero. 

If a player's move is judged to 
be valid, the dice throw 
corresponding to that move must 

be tagged as ‘used’ by setting it to 
an ‘impossible’ value. We decided 
that the answer was to use 42! 

Since the three arrays 
completely describe the state of the 
game with respect to piece 
positions and dice in play, the 
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computer can run through a series 
of tests involving AND, OR and the 
arithmetic operators, one test per 
rule. As an example, the test that a 
player is genuinely unable to move 
is made between lines 1370 and 
1460. For each unused throw of the 
dice and each point on the board, 
line 1400 checks that the 
corresponding ‘destination’ point 
for White really is blocked by 
Black. Then line 1410 checks that, 
if White is on the bar, he 
genuinely cannot move a piece 

back into play. 
An added complication is 

introduced when White starts to 
bear off, since it is possible to use 
a dice throw greater than the 
distance the piece is moved. 
Additional logic between lines 690 
and 770 takes care of this. 

WORK OUT PLAY THE GAME 
THROWS OF DICE 

It is assumed that the user of this 
program already knows how to 

CAN | play backgammon — it is nota 
OFF BOARD? teaching aid. The following 

instructions are merely to show 
how to play the game with the 
ZX81. 

Aaaate The player always plays White 
Oe VIRIEGES and should move in an anti- 

clockwise direction from X to A 
(see the photographs). When the USE 

program is first run, the computer 
may move first: if this has 

ARE ANY =e happened, the computer’s dice 
VULNERABLE? throws and moves are displayed at 

the top of the screen. To throw 
your own dice, press any key, and 
after eight seconds or so the 
computer will display the board 
and your throws. This will happen 
anyway if the computer has 
allowed you to move first. (If you 
would prefer the computer to 

NORMAL MOVE automatically throw your dice for 
you after an eight-second pause, 
delete lines 3190-3210 and change 
line 3320 to 

3220 PAUSE 400 
BACK TO PLAYER 

Fig. 2. Flowchart of routine for every move the computer makes. 

Pressing any key will terminate the 
pause early, and you can change 

VARIABLE FUNCTION the delay to suit your needs). 
The player will then be asked 

Random number used for computer's first throw for his move with the prompt 
D (=V) Random number used for computer's second throw a i 
G$,GG Player's move (from) YOUR MOVE FROM” — you 
H$,HH Player's move (to) should enter the letter of the point 
DD Distance of a player’s move you want to move from, then press 
1M psGol NEWLINE. The prompt “TO” then 
N,S,Q,T, appears, and the destination point 
UEX CCHIT General purpose loop counters and flags is entered in a similar way. If the 

ae aided move is invalid, the computer will 
Position array for white pieces a say so and repeat the above 
Position array for black pieces 

procedure. White pieces out of play on the bar ' 
Black pieces out of play on the bar If you can't move you should 
White pieces moved off the board reply “NO” to the prompt “YOUR 
Black pieces moved off the board MOVE FROM" and the computer 
Array containing White's dice throws will make its next set of moves. If 

you've made a mistake in entering > 
0 FEN Ee acca teeming AG ZS ti SB SESSA AS i a BS SR RTE ERR 
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PROGRAM STRUCTURE 
Dimension and initialise arrays. Initialise variables. 

200 Generate a random number and decide who goes first. 

Throw random numbers for player's dice and display them. Sort them into 

descending order for testing later. Check for doubles and amend loop 

counter and array if necessary. 

Inputting player’s moves 
370-540 Display appropriate prompts and accept input. Convert strings to character 

codes, then subtract offset to put them in the range 1-24. Make preliminary 

validity checks, and alter GG or HH to appropriate values if “BAR” or 

“REST” have been input 

If White is bearing off, check that move is valid because no pieces are on 

the bar or off the inner table. 
Set move distance variable. 

Test that move distance corresponds to one of the dice throws. If White isn't 

bearing off, jump directly to 840 to test flag 

Check that, if player is bearing off with a dice throw greater than required, 

no White pieces are on higher point. Check that a dice throw exists to 

permit the required move, and set DD to this value ready for the next 

routine. 

Check that a dice throw exists to permit the required move, and change the 

array values to register White's move if it’s valid 

Check for a win by White and print appropriate messages. Stop program 

Check if any of Black’s pieces have been taken and alter array if necessary 

Loop for next move 

990 Go to Black's move 
1000-1020 Routine to display invalid move 

550-610 

620-630 
620-680 

690-830 

840-910 

920-950 
960-980 

Computer's move 
1030-1 Subroutine to check whether the computer can start moving its pieces off 

the board (similar to routine for White above). 

Computer decides whether to make an ordinary move or move pieces off 

the board. 
Remove piece from board with first move 
Remove piece from board with second move 

Display the move and change the array. Check if Black has won and 

display appropriate messages. 

Entry point to computer's move routine if White has been unable to move 

This is checked and a jump made to the invalid message routine if 

necessary. Otherwise fall through 

Computer's throws calculated and displayed. Loop counter altered it 

doubles thrown. 

Check to see whether any of computer's pieces are on the bar. If so, go to 

the bar-clearing routine at line 3120 

Call subroutine to check if computer can bear off. Go to bearing-off routine 

at 1080 if so. 

Decide whether to play defensively or not (go to line 1670 if not) 

Check if any pieces are vulnerable. Go to routine at 2010 if any are. 

First move (attack white pieces). Check to see if a black piece can move 

from the point in question. If a white pieces is available for taking on that 

spot, go to the ‘take piece’ routine at 2870. An identical routine for the 

second move is at lines 1870-1930. > 

50 

the “MOVE FROM" letter, you can 
cancel the move by typing “NO” in 
response to the “TO” prompt. The 
computer will then go back and 
ask for the move again. Once the 
computer has accepted a move as 
valid, you cannot change it. 

When moving one of your 
pieces back into play from the bar, 
enter “BAR” in response to the first 
prompt. If you are moving one of 
your pieces off the board at the 
end of the game, enter “REST” in 
response to the prompt “TO”. 

If you throw a double, you are 
required to make four sets of 
moves. 

Should either you or the 
computer get more than five pieces 
on any point, a complication arises 
because of the restricted height of 
the ZX81 display. We got round 
this by replacing the top piece on 
the point with the number of pieces 
on the point (the photographs 
make this clear). 

CONVERSIONS 
Conversion to other, more 

sophisticated machines should 

prove no problem at all. The initial 

board position could be set up by 

using READ-DATA statements. 
CLEAR (line 10) may need a figure 

after it on some machines. If you 

use the PAUSE version, the delay 

could be obtained with a FOR- 

NEXT loop. RAND need not be 

used on some machines, but may 

be found in the form RANDOMIZE 

on others. CODE is normally found 

in the form ASC( ), and a further 

complication is introduced by the 

non-standard ZX81 character set. 

On a machine using standard 
ASCII codes, the offset 37 in lines 

390, 460, 1190, 2780, 2840, 2920, 

3000, 3080, 3270, and 3390 would 

have to be changed to 64. RND is 
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01 STRSTR RRPEREREEEES TATE SPST EERSTE SG RN EE ED ON SR EE ST DS SP SEEN, 

usually RND(O) or RND(1). 
As far as the screen display 

goes, much better simulations of 
the board should be possible on 
machines like the Dragon 32, BBC 
and ZX Spectrum due to the higher 
resolution and colour. If you have 
a machine which doesn't support 
PRINT AT or a similar statement, 
you could adapt the system we 
used in The Valley with [HOM] 
and cursor movement strings. 

1750- 1800 

2010-2150 

2160-2240 
2250- 2260 
2270-2600 

2610-2740 

2750-2860 

2870- 3020 

3030- 

3120°3 

)- 3240 

- 3480 

Drawing the board 

Registering Black’s Moves 

First move (if no white pieces can be attacked). Check if a black piece can 
be moved legally and do so. An identical routine for the second move is at 
lines 1940-2000 
Routines for the saving of exposed pieces. Check to see if a white piece can 
be taken with either the first move (2020), or the second move (2050), or 
with both moves added together (2070). If a white piece can be taken in any 
of these ways, the appropriate action is taken. If no white piece is exposed, 
a check is carried out to see if an ordinary move is possible for the piece 

(2100 and 2130). If one is found it is implemented. 

Plot in frame 
Print top and bottom of frame using inverse video characters. 
Display pieces on board using PRINT AT. If more than five pieces are on a 
point, replace top piece with number of pieces. 
If either player has pieces on the bar, display them at the side of the board. 

Registering of move if no white piece has been taken (2750-2800 for the first 

move, 2810-2860 tor the second). Moves displayed on screen by lines 2780 
and 2840. 
Registering of move if white piece has been taken (2870-2940 for the first 
move, 2950-3020 tor the second). Moves displayed on screen by lines 2920 
and 3000. These moves differ from the previous set because W(31) is 
incremented by one and the array position that the white piece occupied is 
decremented by one. The player is informed that a piece has been taken by 
he message ‘BAR’ 
This routine is used if the computer has used both its throws together to 
ake a white piece 

{ the computer has a piece or pieces on the bar, this routine decides the 
srintout format to be used. Line 3250 is chosen for the first move, line 3370 
or the second. If the computer is unable to move, line 3150 ensures that the 
appropriate message is printed once only. 
{ the computer has thrown a double, this line sends the computer back to 
he beginning of the movement routine to make its second two moves. 
Displays the board with the new moves on it. 

Waits for the player to press a key before continuing with the next throw of 
the dice. May be altered to a PAUSE statement for automatic play. 
Register moves if the computer has brought a piece back into play from the 

yar (3250-3360 tor the first move, 3370-3480 for the second). If a white 
piece has been taken too, the routines at 3330 and 3450 are called. 

IF G$="EAR" 
PRINT G#;* 
INPUT H 
IF Hs="NO" 

THEN LEY GG=31 
Ta ; 

THEN PRINT AT L. 

IF TtS)<>@ THEN LEY Tit2i=T: S72 NEXT T 
68@ IF HH<>35 THEN Gora 84a 

Bea IF TtS)<>@ THEN LET Ttt)}=T : 690 LET =a 
3 79@ FOR T=1 TO 
296 LET T(3} =a 7l@ IF TiT)h=42 OR TtT) <@ THEN G 
3@8 LET Tid} =a 3TO 76a 
Bi@ LET Tisi= 72@ FOR S=GG+1 TO 6 
328 GOSUB 2Dide 730 IF Gerth AND WES) >a THEN 
33G@ IF Fiil=Tt2} THEN LET F=4 LET @=1 
$46 IF F=4 THEN LET T(S} =T (43 74Q@ IF GG=T(T} THEN LEF @=e@ 
35@ IF F=4 FHEN LST Fid)} =F et} 758 NEXT 5 
36@ FOR L=1 To A 76@ NEXT T 
3?7@ PRINT AT L,@: "YOQUR MQUE FRO 77@ IF @=1 THEN GOTO 13868 

ilotes 780 LET DD=6 
38@ INPUT Ge 798 FOR T=1i TO 4 
298 LET GG=CODpE Gs-37 BQO IF TitT)=42 OR TtT) =@ THEN G 
48@ IF G&="NO" THEN GOTO i236ea oTo &2e 
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c=8 45@ TF H$="NO0" THEN GOTO 378 
Cc=¢e 46@ LET HH=CODE H#-3F 
T (5) 47@ PRINT He 

y D=e@ 486 IF GS="REST’ THEN GOTO tase 
9@ LET MS="MY MOVE IS FROM " 436 IF H="“BAR" THEN GOTO 1808 

1608 DIM BSS) 522 IF G$=H* THEN GOTQ ieee 
312@ LET 68(19)=5 _21i@ IF Se aS AND GG<>?31 THEN 
12@ LET 6 (17) =3 SOTO i188 
130 LET 68 (22) =5 See IF BtHH) 54 AND H#$<>"REST™ 7 
148 LEF &8titi=se HEN GOTO 1888 
358 OSIM Was} S3@ IF WtGG) -1:@ TREN GOTO 18083 
16@ LEY Wteadi =2 S40 IF H*="REST" THEN LET HH=35 
zee LEP Weis) =5 55@ LET a=a 
36@ LEY WS) =3 S60 IF HH<>35 THEN GOTO 62a 
23@ LET W(6)=5 S7e@ FOR S=?7 TO Be 
ee C¢CRNDe2) +2) =3 THEN ¢: apne a WiS):+e@ OR WiGt) >@ THEN L 

7 = 
@ GOSUB 216ea 59@ IF @=1 THEN LET S=85 
@ LET Fes 688 NEXT 3 
@ LEY TtL}=INT ( (RAND#63 413 612 IF =1 THEN GOTO 1880 
@ LET FtBisINT ( tRND+*6) 413 620 LET Db=GG—HH 
@ PRINT AT 6,8; “YOUR THROWS fi: 63@ IF GG=32 THEN LET BDO=25-HH 

prea Wet ie Ee Joe AND “;T {2} 640 LET @=1 
Ah UP Wee an esd Manisa Gojsar eo he 65@ FOR Fel Fa 

660 IF Dp=T(T} 
a 
THEN LET ®@=@ 
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ARZ2ZH 

IF TtT)}>=GG THEN LET DD=TtUT) 
NEXT T 
IF ODb=e@ THEN GOTO 1686 

=1 ‘S GOTO i18e¢e@ 

IF vifieaD OR T(t} =@ THEN & 

IF OO=TiT) THEN LET TtT)? =42 
s¢#2 THEN LET T=6 

=U (66) -1 
Shi (HHI +1 

IF WSS) =1S THEN PRINT “You 

@ IF WiSS)=15 AND B35) =@ AND 
_B(g2i se THEN PRINT “RY A GANMGH 

34@ IF Wt35?!=1i5 AND B(35)=@ ANG 
one” THEN PRINT "BY A BACKGE my i 

S582 IF Wias? =i5 FHEN SToaer 
36@ TF B(HH? =1 ANP HR<335 THEN 

LET BitGi)d =Bi3i1) +1 
Sane Le Shir) =. Een eo bth — 

7a 
* TNVAL ID MOVE" 

810 PRINT AF L,1;° 

O78 
a ee: 
:28@ QR Bt(31!3@ THEN 

o=2 THEN RETURN 

lieve RETURN 
2838 IF C=@ THEN GOTO 1258 
gee FOR X= mine TO 24 

e9 THEN GOTO 125a 

t2a4-(C-i113) Ta 24 
3328 THEN GOTO ii7e 

149@ PRINT “TET HAVE MOVED ">; CHR 
(X+OP73;" QFF THE BOAR" ‘ 
+Ree IF Bt(35)=15 THEN PRINY “I ti 

323@ IF 8(353 =35 AND YWISS =8@ AND 
2032) =@ THEN PRINT “BY A GAMMOR 

$535 AND Wt3S) =8 ANI 
33°28 THEN PRINT “BY A BROKGE 

@ IF Bt35)}=15 FHEN GOSUB 2165 
4@ IF &(35)} =i5 THEN STOP 

2258 IF P=@ THEN GOTO 2168 
2360 FOR X=19 TO s4 
if7@ LEFT N=x 

@ IF X40<25 AND BCXI>@ THEN & 
SUB 25618 

22330 IF G=8 THEN GOTO 3158 
S3G@2 NEXT & 

331@ FOR X=te4-ib-13} TO 24 
P20 TF B(x} >@ FHEN GOTO i548 

2330 NEXT X 
334@ LET Dp=8 

52 

OOM 

Cel 

4 
oR Tit} =@ THEN G&G 

2 AND WCS4T(T313e 
N LET G=1 

AND BIiBS-Titid<¢2 

Toe 

a ed oe ol VT Oh Tt TCS 
1 ost oe foes Bo Fad 

THEN LET S=25 

Waly SOTO 18aa 
NT {RND+63 +13 

{tRND+G} +23 

IF. M= THEN LET X=2 
_PRENF "MY THROWS ARE °;C;"° 

me) 
40 Me 

THEN GOTO 3128 

re 
GOTO iese 

ND#23+3)-1i THEN & 

GeTo 2e81e 

15128 

IF Bini =@ THEN NEXT WN 
IF N+tC 224 THEN NEXT N 
IF Wi(Nt>1 THEN NEXT N 
hi noe Snes THEN GOSUB ea? 

GOTa 1818 

ZA AGHIOS 

in 

2a 

Nisa" THEN NEXT WN 

ere ala 

Wh eZ 
VE pst ve SH 

=@ “THEN NEXT WN 
TEND 4 THEN NEXT WN 
N+Db:24 THEN SToOor 
WiiN+D) <2 THEN GOSUB 2516 
7=G@ THEN GOTO 3148 
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THEN GOTO 2848 
+0) =1 THEN GOQSUB 2876 
THEN GOTa 1668 

GoTaQ 2a6e@ 
#D3=1 THEN GOSUB 295908 

2656 IF J>5 AND J<2i THEN PRINT 
2 

THEN GOTO 1668 2 

a 
pa 

= 

PE-J,20; “a 

Seat" 348 THEN PRINT AT 3i- 
ace 

°@ NEXT J 
M® IF Wisi? =8 THEN RETURN 
@ FOR J=1 TO Wisi 
@ IF J<6& THEN PRINT AT J+6,25 

7i@ IF _ J>5 ANB J<1i THEN PRINT 

IOl 
be 1 rid 

mile he ae FN a, FY SI 

ml ae m 74 

+04+D}=1 THEN GOSUB 3& 

AND BP=@ THEN GOTO 32 ll % 

H au 

DCODEO Oo £0 

LEY BiN+C+B} =BtN+C+D) 41 
LEY Wtiaais =Wisil+i 
LET WtN+C+D) =WIN+C+D) -1 
PRINT N&; CHR %((N+3793;"° Ta * 

24428 FOR K=13 Tra 
2458 IF Wiki =@ AND EBtK} =8 THEN 
B 5 Se eee 

fy 

Nada ta fal fal 

pep CH 

POUT cg Pf OY uy“ GO sh 

24608 IF Wik) >@ THEN GOTO 2548 Sup Bits 
2478 FOR J=1 TO Bik} LET b-=e 
248@ LET S=.i RETURN 
2498 IF S25 THEN LET S=5 
25@8 PRINT AT S46; ( (K-20) #2341; ° 

2510 IF 935 THEN PRINT AT 576,10 
K-13) #2) 413; 
2528 NEXT J 

IF WiC) <2 THEN GaTa 2325e 
IF WtOl<2 THEN GOTO 3378 
IF C36 AND BP>@ ANP Bt(3ii>e@ 
LEY Cc=cC+1 
IF CC=i THEN PRINT “I HRUE 
UNABLE TO NOVE™ 

3a IF =@ THEN GOTQ 2128 AT G4+1,29;" 
[iaea (N4+C} =@ THEN GOSUB 275G 2720 IF J31@ THEN PRINT AT d-4,2 
Sia IF =8 THEN GOTO i668 Fi °W" 
#128 IF =@ THEN GOTO 2148 273@ NEXT cl 
2130 IF {N+D1 =@ THEN GOSUB 2814 2740 RETURN 
2id@ IF =@ AND C=@ THEN GaOTaQ 31 2758 IF N+C>24 THEN RETURN 
Bare] 2760 LET BiNt = iN: -2 
21i5@ GOTO i868 2a7?7@ LET BiN+C) =BtN+C) +1 
2160 FOR N=1 TO 62 2768@ PRINT NMS; CHR (N4+37I;"° Ta * 
2178 PLOT N,1i5 ;THRS (N+C+2%7)} : 
#2168 NEXT 2798 c=0@ 
#i9@ FOR N=1 TO 36 2800 RETURN 
2208 PLOT @,N 2610 IF N+D>24 THEN RETURN 
2218 PLOT 63,N 2328 LET B{N} =BiN?} -i 
#2220 PLOT 58.,N 233@ LET BiN+D) =Bi(N+D) 41 
225@ PLOT 25,N S648 PRINT M$; CHRS (N+37);"° To © 
2240 NEXT N iCHRE (N+D437) 
Zo5e 2358 LET D=6 
Zoe ae #E6@ RETURN 
226 2578 IF N+C>24 THEN RETURN 
eae IESE ; 226@ LET BIN? =BiN} -i 
ee FoR K=i To is @ LET BtnN+C) =8 (N+C0)} 42 
#ebea@ IF Wiki =8@ AND BthK}=@ THEN 3: @ LET WetSil =WiBirei 
STO e438 a @ LET Wine) =WtINneos -1 
#2908 IF WitkKi2& THEN GOTO aa7e @ PRINT M$, CHR (N+37);" To 
#2388 FOR J=1 TO Bik? RS % (NeO2+37)3;" BAR" 
#318 LET _ S=U @ LET c=a@ 
#320 IF 535 THEN LEY S=5 @ RETURA 
=B3@ PRINT AT 2i-5,25-tk22)},"°B" @ IF N+b324 THEN | RETURN 
2348 IF Ui: THEN PRINT AT 213-5,2 @ LET 6B (N} =B iN} — 
pee 2-2 @ LET BIND) <B(NdD) 44 
235@ NEXT J @ LET WiSh) =WIb4341 
29608 Gore e436 a2 @ LET WitineD) =VIN+D) -i 
237@ FOR J=i TO Wh) @ PRINT MSE: CHRE (Nt37I;>" TA " 
2380 LET Sad rs R# (N+D+371;" BAR" 
#230@ IF 535 THEN LET 3=5 ; 1@ LEY p= 
24@@ PRINT AT 81-5,25-tK22)5 "HW @ RETURN 
2418 IF uU35 THEN PRINT AT rade ra 3@ IF N+0+D224 THEN RETURN 
S- (Keo) ; ut P4@ LET BtN} =B iN} -i 
#420 NEXT uJ 58 

‘aan 2 

a 
a 
R 
a 
@ 
e 
@ 
2 
& 
N 
& 

25938 GOTO 2568 NEXT 
25408 FOR d=1 TQ Wik} GOSUB 21628 
#25508 LET S= LET cc=e 
#56@0@ IF S25 THEN LET S=5 
S57@ PRINT AT 3745, (th-13} 2341; ° 

2586@ IF J>5 THEN PRINT AT S+6, i! 
R-13) #23 41; 4 
25908 NEXT J 
2E6@@ NEXT K 
25186 IF WtS1}=@ ANB 8631} =8@ THE: 
RETURN 

26528 IF Bitil=8 THEN GOTO 2692 
25630 FOR Ud=1 Ta Bisi} 
aos6.. IF §<G& TFHEN PRINT AT 21-7,= 5; “ee 

PRINT AT 5,@; "PRESS ANY KEY 
THROW BPICE" 
SLOW 
IF INKEY$="" THEN GOTO 32316 
FAST 

R TO “;CHRS (C+ B 

THEN PRINT 
THEN GOsue 338 

138 THEN GaTo. 313@a 
sora 1558 

32a 

"CHR (D+ 
t 
Ee 

=@ THEN PRINT 
=i THEN GOSUB 34528 

THEN GOTG 3148 

ACU dL CULO ha Le ea Ce a Ca a a RETURN 
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SIR COMPUTERS LTD 
CARDIFF 

Agents for Acorn, BBC and TORCH Computers 

Please telephone for up to date information on Prestel, Teletext, 
speech synthesis, second processors, etc 

TORCH Computers 

Z-80 Disc Pack for the BBC Microcomputer ............06+ £897.00 

This unit connects to the BBC Micro in the same way as a normal 
disc drive, but as well as offering a dual 2 x 400K disc drive for use 
under BBC BASIC or other languages it provides the option of 
using the wide range of CP/M software available for business and 
data processing applications. The firmware supplied with the 
machine allows switching between BASIC and CPN, a powerful 
operating system developed from CP/M 2.2. 

In addition to the disc pack a second processor is supplied. This is 
a Z-80A with its own 64K RAM card, communicating with the 
6502A in the BBC computer through the ‘Tube’. Typically the 
speed of execution of programs under the twin-processor system 
is increased by up to 50% compared with a conventional single- 
processor computer. A third processor, the 16 bit 68000, will 
shortly be available. 

TORCH CF240 £2,400 + VAT 

This is an extension of the BBC microcomputer/Torch disc pack 
system, available in a single unit. The computer contains a BBC- 
based peripheral processor connected to the main Z-80 computer, 
a dual 2 « 400K disc drive as described above, a high resolution (80 
character) colour monitor and a complete British Telecom 
approved 1200 baud modem. It is the only microcomputer which 
has been granted permission for direct connection to the Public 
Switched Telephone Network both in the U.K. and the United 
States 

The TORCH can communicate either directly with another TORCH 
or with virtually any other type of computer via Prestel or BT Gold. 
Using the Gateway facility of Prestel itis possible for the TORCH to 
access vast amounts of information stored by private organisa- 
tions on public database systems, The Mailbox facility of Prestel 
also allows the use of electronic mail 
TORCH CH240/10 As above but with a 10 MB hard disc drive 
TORCH CH240/21 As above but with a 21 MB hard disc drive 

PERIPHERALS 

Seikoshiar GP OAV Ohintetirrsssctenesacecunheussssitereitectuddvweaee aes ata £229.00 
Shinwa CP-80 printer..... pocorn ac ky Hf) 
Epson FX-80 printer....... -.»» £470.00 

Juki 6100 daisywheel printer 

Sanyo high resolution black/ green monitor 
Kaga Vision | colour monitor 
Microvitec CUB colour rnonitor 

LVL/Acorn disc drives 
.... £265.00 

. £389.00 

vs, £249.00 
.+.. £399.00 

£699.00 

SOFTWARE 
We currently hold in stock software from over twenty different software 
houses, We are always extending the range of programs offered — please 
telephone for details of our Current range 

Delivery by Interlink of any hardware item 

ALL PRICES ARE INCLUSIVE OF VAT 
UNLESS OTHERWISE STATED 

SIR COMPUTERS LTD 
91 WHITCHURCH ROAD, CARDIFF 

TELEPHONE (0222) 21341 
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COMPUTING TODAY BOOK SERVICE 
“Learning to Use” 
a new series for a 

———— JOS cana first ttme =... | == CLEARER RINUING 

users. 
“Learning to Use” is a new series 
of books which introduces 
newcomers to the most widely 
used micros in the marketplace. — 

: EIA RIES 
TO USETME | PE EL TE 

an a 

———william Turner ges 

+ eva iRINILINIGL. ee 
LEARNER A DIEAIRINGINGL. 

The books assume absolutely Fo USE THE CLE E  TBe 
no knowledge about computers | | TO 
and the reader is shown even the| | \\ ove 
most fundamental operations 
such as “switching on” and 
“loading a program”. The books | | CQMP’ ae 
lead the reader through simple : ae 
programming and then on to 
graphics, with several programs 
which show how to achieve 
pictures and even animation! 

LIEARNUNGK
 

Fo: USE 
THE 

The user-friendly approach is 
consistent throughout the text — 
not only are program listings th i 4 | WE 
clearly shown, but in many cases, 7 tee | POLWSEL LIEV 
a photograph is included to show \ 
what the program looks like when 
actually loaded and run! 

——4 

Nie | 

UTE \ 

All books in the series are £5.95 
(incl. postage). 

Gower 

a eS ee ee ee ee ee ee ee ee 

Mca 83 

NOW AVAILABLE 
| Order th rOoug h SPECIALIST BOOKS Please send me....... copy/ies all at £5.95 each 

| SPECIALIST BOOKS, COMPUTING TODAY incl. postage & packing. (Allow 14 days for delivery.) 

145 CHARING CROSS ROAD, LONDON WC2H OEE 

; Name : a a 3 _] Learning to Use the PET Computer 

— Learning to Use the BBC Microcomputer 
j Address = — — — Learning to Use the ZX Spectrum 

— Learning to Use the Apple II/Ile 
I : — - S UEEEEE EERE _j Learning to Use the Commodore 64 
|. Make cheques payable to ASP Ltd — Learning to Use the VIC-20 Computer 

—] Learning to Use the ZX81 Computer 
§  (enclose:my cheque for £ _ = Learning to Use the Dragon 32 
j Please debit my Access = [ | os a ee Re ove. | — Learning to Use the TI99/4a 

— Learning to Use the Oric 1 
| Gisnefide sees . Bue i“ ae = Learning to Use the Lynx 

CT7B 

| nee ee ee ee ee 
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WHILE OTHER COMPUTER COMPANIES 
ARE BUSY SETTING NEW PRICES, 
SPECTRAVIDEO IS BUSY SETTING 

NEW STANDARDS. 
MSX™ and LOGO™: Two more reasons why Spectravideo is 

leading the way in Personal Computers. 

While price wars and confusion reign all around 
us, Spectravideo goes about its business, setting stan- 
dards by which all other personal computers will soon 
be judged. MSX and LOGO are the two latest ex- 
amples of how Spectravideo is rocking-and reshaping 
-the personal computer industry. 

EY @ |e Relclok 
It is now history that, on June 15 1983, Spectra- 

video, Inc. joined with most of Japan's largest 

electronics firms to launch MSX: The most far-reaching 

personal computer standard in history. MSX is the 

name given to a specific hardware/software con- 

life lVicolre@Minel mune lc ocorelble4s Taic=scoralelale(=xeleviiing 

feveys)] 6) (- Maw [Al-¥s) ox-veticel/(e |e o)kel¥ (eRe) revel aire ere) (=) 
in MSX, we are even prouder of this fact: It was our 

own SV-318 computer that was used as a prototype 

for the MSX design! There are two important aspects 

omnis 
First, all future MSX hardware-i.e. computers, 

peripherals, appliances-will be based on several key 
design elements of the SV-318. What does this 
mean to you, the consumer? A great deal, because 
when you buy an SV-318, you will not only be able to 
use all of Spectravideo’s own software and hard- 
WYel¢-savolUh Ke] xoll ox-Me]o)-Mromice| «Mele \Velaliele|-Kelme | Rial 
remarkable new equipment that will be coming from 
other MSX participants. 

In addition, the software aspect of MSX was 
largely inspired by the software built into the SV-318. 
From the outset, Spectravideo offered built-in Micro- 
soft BASIC as its resident interpreter. Now, Microsoft 
also makes a LOGO program compatible with the 
ESVACIE MIE ols ec-voicon/e|-okM MV leicecvoi fl :/at-)| 07 h@, C1 @) 
that helped to make MSX possible. 

Another standard that Spectravideo can take 
credit for is the built-in Joystick/Cursor Control. Built 
tight into the SV console, this control is always c 
fingertips and is much bens tales faster to u 

veer tRreivce $5) Vgi— [i= 7 
PRUPESCRAL CONAOUTTO 

| dl 

+ fonels ae ey neg aan a = be 

Certain engineering elements that helped to make 
Hach oveliiniaRecolalico)h exesile)(-Male) {Melon ol ai alte) es 

porated into MSX. 

OTHER STANDARDS OF EXCELLENCE. 
A Valllomiat-sx-Mel(-Mial-mere)an) olvi(— mice lgle(elcelrcelirelary 

Hiatoj ms) e- eco) "/(e(-,eal-)| e.-ce MoM aie l(a all ©) Ble) 
means represent the whole SV-318 story. This 
if-vanto]{ cole)(-Rere)an) elu] (-\maler Me] eok-1i(e1¢) [ale magle lay 
standards of excellence that other personal com- 

puters now aspire to: 

® Built-In Super Extended Microsoft BASIC-Makes the 

$V-318 the first truly programmable affordable computer! 

®@ Extraordinary Memory-32K ROM expandable to 96K, 

and 32K RAM expandable (via bank switching)to an 

amazing 256K. 

@ Unparalleled Expandability-A full supporting system of 
14 peripherals, including our new Colecovision™ Game 
Adapter, 7-Slot Expander Unit, Floppy Disk Drive, Data 
Cassette, Interface Cartridges, etc. 

® More Available Software-Built-in CP/M compatibility 

gives you immediate access to over 3000 existing soft- 

ware programs. Plus, you can utilize Spectravideo's own 

fine software library. 

@ Advanced Graphics Capabilities-The SV-318 offers Te} 

colors in high resolution, and more importantly, KR (om 

grammable sprites that allow tremendous control of 

movable screen objects. 

© Many other fine features—Such as Z8OA Microprocessor 

with fast (3.6) internal clock, top-loading cartridge slot, 

10 user-programmable special function keys, 3 sound 

channels (8 octaves per channel), low profile and 

attractive styling. 

SPECTRAVIDET | 
; 

os 2 a 

ty cay cS) -P ee 

BeEgeEnnmaoeheage 

SAD -83-002 

SPECTRAVIDEO INTERNATIONAL LTD. 

TLX; 36929 SVL HX 



Software: Dragon 32 graphics utility 

David Mitchell 

CHARACTER 
GENERATOR 
Use a joystick and a little imagination to 
design your own characters on the Dragon 32. 

these dao Bao hea her moive 
qaace ed ge 

SAR RE eight pplenan bee 
defined” Larger designe can fe pro 
fy comivirving emabar ones 

yom thas gpreergram te groeduca 

mathamataicak symicfo 

games. graphics 

arabia seraigpt 

and tertaflly AfLfagi£flea Lantings 

Fig. 4. Examples of a redefined Epson printer character set. 

we can design the rear half (bottom right). 

Fig. 2. The front half of the Enterprise has been designed (top). We can display 
actual size characters and the corresponding data, then SAVE it (below left): then 

CHARACTER GENERATOR 

ne of the main drawbacks of 
O the Dragon 32 is its lack of 

user-defined graphics. This 
can be overcome in any of three 
different ways. Shapes can be 
created using the DRAW command 
and stored in strings; this has the 
advantage of being fast to use but 
the design of any but the simplest 
of shapes is time-consuming, and 
the resulting strings can be large 
and use up a lot of memory. The 
second method is to PSET points 
on the screen and then save them 
using the GET command. The 
resulting array can then be PUT 
back on the screen at any position. 
This seems a good idea until you 
work out that, for an eight by eight 
character, you may have to specify 
up to 64 ‘PSET’ points. 

By studying the screen 
memory mapping in PMODE 4, a 
third and easier method can be 
used. In this mode, 6, 144 bytes of 
screen memory are used; this is 
arranged in 192 rows of 32 bytes. 
Each byte is composed of eight bits 
(binary digits), each of which can 
either be zero or one. The first 
eight pixels on the high resolution 
screen correspond to the eight bits 
of the first memory location; 
therefore POKEing the value 255 to 
this byte will have the same effect 
as PSETing the first eight pixels on 
the screen (the binary for 255 is 
11111111). If we POKE the same 
location with the value 85a 
different pattern will be seen on 
the screen, this time 
corresponding to the binary code 
01010101 (= 85). So to build up 
the same eight by eight character 
as in the previous example, only 
eight numbers need to be detined. 

To define a simple box 
character try the following 
program: 

1@ PMODE4,1:PCLS:SCREENI,1 
ZQ@ FOR I=1536 TO 1792 STEF 32 
3@ READ xX 

4@ FORE I.X 
5@ NEXT 

60 DATA 255,129,129,129,129,129,129,255 

1@@ GOTO 180 

The only problem with this method 
is the actual design of the shapes 
and their transfer into decimal 
values. The following program 
takes care of the drudgery of 
converting binary numbers to 
decimal and allows the rapid 
design of user-defined graphics. 

GENERATION GAME 

On running the Character 
Generator program, a high 
resolution screen display appears 
with an eight by eight grid to one 
side and a menu and instructions on 
the other. These instructions are on 
the screen all the time and are 
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Software: Dragon 32 graphics utility 

supplemented with further prompts 
when required. A flashing cursor 
can be moved around the grid using 
the right joystick; pressing the fire 
button fills in the selected square. In 

Variable 
A$(65- 122) 
T$( 1-25) 
X(1-25) 

the event of errors, pressing key ‘2’ 
will erase the square. 

When a character has been 
created it can be viewed at normal 
(eight by eight pixel) size by 

Function 
Defines ASCII characters 
Stores the strings used to set up the screen display. 
Contains the x co-ordinates for the titles used in the 
display 
Contains the y co-ordinates for the titles used in the 
display 
String used to draw the grid 
Position of the cursor in the grid 
Data array 
Value of ASCII string to be drawn on the screen 
File name 

Table 41. The functions of the main variables used by the program. 

Lines 10-890 

Lines 1000-1280 

Lines 2000-2999 
Lines 3000-3060 

Lines 4000-4040 

Lines 5000-5999 

Lines 6000-6060 

Lines 7000-7999 

Lines 8000-8090 

Lines 9000-9140 

Lines 10000-10290 

Function 
Sets up the array dimensions and defines the 
DRAW strings which make up a full ASCII 
character set. Each string is given the subscript 
which corresponds to its ASCII value; this makes it 
simpler to identify them later in the program. This 
allows the program to mix text and graphics on the 
high resolution screen, thus avoiding the need to 
return to the text screen to enter data or print 
prompts. Although lower case letters can be 
obtained through this method, it should be 
remembered that they cannot be used for file 
names. (By printing text in this way 42 characters 
per line, and 24 lines per screen can be achieved. 
This part of the program can be used in other 
programs requiring the same approach. ) 
Defines all the strings used in the program and their 
position on the screen, and puts them into arrays for 
ease of handling. Line 1270 defines the string to 
draw the grid. 
Sets up the screen, drawing all titles and the grid. 
Performs the actual drawing of strings on the 
screen. Handles letter and line spacing. 
Scans the keyboard for valid menu selection and 
directs program flow to the relevant subroutine. 
Clears the grid for the start of a new design and 
erases any data or previous patterns. Reads the 
joysticks and calculates the cursor position. It also 
flashes the cursor and detects the joystick fire 
button. If the button is pressed, it also performs the 
PAINTing in of the selected square. This routine 
also scans the previous one for any other key press. 
Deletes any filled in square by PAINTing it in the 
background colour. 
Transfers the design in the grid to an eight by eight 
pixel version, then GETs it and PUTs a row of them 
across the screen. It also erases any previous 
designs. 
Tests each square on the grid to see if it is filledin 
and converts each row into the decimal value of its 
binary representation. It then converts each value 
to a string and draws it on the screen using the 
subroutine at 3000. 
Handles tape output, drawing prompts and allows 
input of file name, again on the high resolution 
screen. It also detects file names which are too long 
and abbreviates them to eight letters. 
Reads files in from tape, then fills in the grid as 
appropriate. It then returns to the main program to 
allow editing. 

Table 2. How the program works 

58 

pressing key ‘3’. This produces a row 
of identical characters for 
inspection. If the results are not 
correct they can be amended by 
further use of the fire button and key 
‘2’, or by pressing key ‘1’ they can be 
totally erased. 

Pressing key ‘4’ at any time 
causes a row of eight numbers to 
appear, each corresponding to the 
binary representation of one row in 
the grid. These can be noted down 
for use in other programs or can be 
saved on tape. 

To save characters to tape press 
key ‘5’. A screen prompt will request 
a file name, then tell you to set up 
the tape recorder. Recording only 
takes a few seconds and you are then 
able to start the next character. 

Fig. 3. Pressing ‘4’ resets the display, 
ready for designing a new character. 

The facility exists to read data in 
from a tape for alteration and re- 
recording; this option is accessed by 
key ‘6’. On reading in the data the 
grid is filled in, and the cursor 
begins to flash to allow editing. 

Extensive use is made of error 
trapping, and an incorrect entry is 
usually accompanied by a flashing 
message and an invitation to try 
again. Sound is used (in moderation) 
to verify key entries. 

Note that this program runs in 
the fast mode; if you press ‘Break’ 
remember to press the Reset button 
before attempting any input or 
output via the cassette. 
With very little alteration the 
program can be used to redefine the 
character set of the Epson FX-80 
printer. The only difference is that 
the Epson characters are defined in 
columns rather than rows. The 
program can be used as it stands to 
create sprite graphics for users of 
the ‘High Res’ cartridge from 
Compusense. 

CONVERSION 
It would be simpler to copy the idea 
and write your own version of this 
program, rather than to attempt a 
line-by-line conversion of this 
program. The implementation on 
micros which support text and high 
resolution graphics on the same 
screen should be a lot less 
complicated. 
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CHARACTER GENERATOR 

10 DIM A(122) ,T8(25) ,X(25) ,¥(25) ,C (8,8) 2040 GOSUB 3000 
15 RESTORE 2050 NEXT 1 
16 POKE65495,0 2060 DRAW BS 
30 A$(65)="U4E1R2F1DINL4D3" 2065 K#=T$(23) 1 X=X (23) 1 YY (23) 1GOSUB 3010:GOTO2066 
40 A¥(66) ="USRSFIGINLSFIDIGILS" 2066 K#aTS(24) 1 X=X (24) 1 Y=¥ (24) 1GOBUB 3010 
SO A$(467)="BM+3, +0; NE1L2HIUSELR2F1i" 2070 GOSUB 50368 
60 AS (68) ="USR3FIDIGILS" 2999 GOTO2999 
70 A¥(69) ="NR4USNRSUZR4" 3000 ‘screen draw routine 
80 A¥(70) ="USNRSUZR4" 3SOOS XexX( Il) rvevcl) 
90 AS(71)="BM+3, +0; E1UIL2R2D1GIL2HIUSEIR2F1" 3010 FOR U=i TO LEN(Ks) 
100 A$(72)="USD2R4U2D5" 3020 APASC (MIDS (KS,U,1) 

* 110 AS(73)="R4L2USL2R4" 3O3O DRAW" BM" +STRE(X) +", "+STR#(Y) +" 4 "+A8 (A) 
120 AS(74) ="BM+0,-1;FIR1IE1U4L2R4" 3040 Kex+6 
130 A#(75)="USD3SR1INESUIFS" 3050 NEXT U 
140 A#(76) ="NR4U5" 3060 RETURN 
150 AS(77)="USF2E2D5" 4000 ‘menu select 
160 A#(78)="USF4D1U5" 4010 MB="123456" 
170 AS(79 BM+0,-1;U3E1R2F1D3G1L2Hi" 4020 IS@INKEYS:IF I$="" THEN RETURN 
180 A#(80) ="USRSF1D1G1L3" 4030 ON VAL(I#) GOSUB 5000, 6000, 7000, 8000, 9000, 10000 
190 A#(B1)="BM+0,-1,;U3E1R2F 1D3NF1NH1GiL2H1" 4035 Ige"" 
200 A$(B2)="USRSFDGNLSFD" 4040 RETURN 
210 AS(83) ="BM+0,-1,;FIRZE1ULHIL2H1UOEIR2F1" 499F ‘RREREHHEEREHERERERERH HERE 
220 AS(B4) ="BM+2, +0; USL2R4" 5000 ‘new character 
230 AS (BS) ="BM+0,—-1;NU4F1R2E1U4" 5020 LINE(140,30)-(220,110) , PRESET, BF 
240 A¥(Bd) ="BM+0,-S; D3F2E2U3" SOSO LINE(0,110)-(255,172) ,PRESET, BF 
250 A€(B7)="BM+0,-S; D4F1E1U1DIF1E1U4" SO3S DRAW BS 
260 AS (BG) ="ULE4BM~4,-0;F4Di" SO38 CX#INT (JOYSTK (0) /8) 1CY@INT (JOYSTK (1) 78) 
270 AS (69) ="BM+2,+0; USNE2H2" 5040 PLAY" T2S5SOSL1C" 
280 AS(90) ="R4L4U1E4L4" SOSO PSET(145+(10#CX) , 35+ (10#CY) ,O)1FORT=1 TO 40:NEXTT 
290 AS$(49)="R4L2USL1G1" SOSS PRESET (145+ (10#CX) , 35+ (10@Cy)) 
300 AS (SO) ="NR4ULEIR2E1U1HiL 261" 5058 GOSUB 4000 
310 AS€(S1)="BM+0,-1;FIRZE1UIHILIRIEIHIL2G1" S060 IF( PEEK(65280)=126 OR PEEK (65280)=254) THEN PAINT(145+(10#CX) , 35+ (10#8CY) 
320 AS(S2)="BM+3, +0; USG3R4" tPLAY"T2S50SAD" 
330 AS(S3) =" BM+0,-1) FL RZE1ULHIL3U2R4" 5080 GOTOSO38 
340 AS(54) ="BM+0,-1;FIRZELHIL2G1USELR2F1" S999 ‘ee: hh tehahahaheheiahehehehahehehehehel 
350 AS(S55)="ULE4L4D1" 6000 ‘delete square 

360 AS(56)="BM+0,-1)F 1RZE1UIHILZGIDIUIELHIEIR2F1Gi" 6020 CX#INT (JOYSTK (0) /6) 1CY#INT (JOYSTK (1) /8) 
370 AS(57) ="BM+0,-1;F1RZE1LUSHIL2G1F 1R2E1" 6030 LINE (141+ (10#CX) , 31+ (1O#CY) )- (1494 (10#CX) , 39+ (1O#CY)) , PRESET, BF 
3BO AS(SE)="BM+1,-1,U1BM+0,-2U1" 6040 PLAY" T25501CECECECEC" 
390 AS(S9) ="BM+2,~-4)D1BM+0,+2D6” 6050 FORT#=1 TO 1001NEXTT 
400 A#$(60) ="BM+0,-3)NESFS" 6060 RETURN 
410 AS(61)="BM+0,-4)NRSBM+0,+2R3" 7000 ‘veiw character 
420 AS(62)="BM+4,-3;NGSHS" 7005 LINE(0,112)~(255,172) , PRESET , BF 
430 AS(63) ="BM+2, +0; UUEUHLGDBM+2,+5)L" 7010 FORI=1 TO 60 STEP 10 
435 AS (64) ="BM+0, +4; R4D6L 4U6D6L SR2OF 1 OL 40NE10D15R40U15L 10BM+0,+3; DBR6UBLSD4NLSNR 7080 FORJ=1 TO BO STEP 10 
SND4U4L3BM+0 , -35 LZOBM+0 , +35 DBLGUBRSDBU4L SROLSU4SRIBM+S , +0) NDI 2R10D12" 7090 IF PPOINT(141+1I,314+J)=0 THEN PSET(104(1I/10) ,1204(J/10) ,O) 
440 AS(33)="BM+2, +0; UBM+0,-2U2" 7100 NEXT J 
450 AS (34) ="BM+0,-SyDBM+2,-1)D" 7120 NEXTI 
460 AS(S5) ="BM+1 , +0; USDINLINRSD2NLIRSL1ID2US" 7130 GET(10,120)-(18,12B) ,C,G 
470 AS(36)="BM+0,-1;FIRZELULHILZHIELR2L1U1D7" 7140 FOR I=24 TO 200 STEP14 
480 AS(37) ="E4BM-4, +0; EFGHBM+4 , +4; GHEF” 7150 PUT(1,120)-(1+8,128) ,C,PSET 
490 AS(3B) ="BM+4, +0; HSUEFGSFRE" 7160 NEXT I 

500 A¥(40)="BM+0,-3) UUEGDDDDF” 7999 RETURN 
510 A$(41)="BM+4,-3,UUHFDDDDG" 8000 ‘print data 
520 A$(94) ="BM+2, +0) USNF2NG2" 8010 LINE (0,130) -(255,172) ,PRESET, BF 
S30 A¥(10)—"BM+2,+0;NE2ZNH2U5" BO1L6 KS=TS$ (15) 1X—xX (15) 2Y"¥ (15) 1GOSUB 3010 

540 AS(B)="BM+0, -35 NEZNF2R4" 8017 Y=v+e1X=0 
550 A€(9)="BM+0,-3) R4NGZNH2" 8020 FORI=1 TO 80 STEP 10 
560 A$ (39) ="BM+1 ,-5; DG" 8025 D=o 
570 A$(42) ="BM+2,-3) NUZND2NR2NL 2NE2NF 2NG2NH2" 8030 FORJ=60 TO OSTEP-10 
580 AS (45) ="BM+0,-3;R3" 8040 IF PPOINT(142+1,38+J)="0 THEN D=D+(2°(INT( (70-3) /10))) 

S90 A$ (46) —"BM+3,+0;U1" 8050 NEXTJ 
600 A$ (44) ="BM+3,-1;D6" 8055 D=INT(D) 
610 AS(47) ="E4" 8060 IF SF=1 THEN 8065: ELSEKS=STR#(D)+","1GOSUB 3010 
620 A$ (48) ="BM+0,-1;F1RZE1USHIL2G1D3E3" 6065 D(R)=D 
630 A$ (97) =" BM+0,-1)FIRLEINDINUZUIHIL1G1D1" 8066 ReR+1 
640 A$(98) ="USD3ERFDGLH" 8070 NEXTI 
650 AS (99) ="BM+3, +0; LLHUERR" 8080 R=0 
660 A$ (100) ="BM+0,—1;FRENDUNUSHLGD" 8090 RETURN 
670 A¥(101)="BM+2,-O;LHURRRHLG" 9000 ‘save data to tape 
680 A#(102) ="BM+1,0; UUNRNLUUER" 9010 LINE (0,150) -(255,175) , PRESET , BF 
690 AS(103) ="BM+0,-1; UERFDGLHFRENUDDGL" 9020 KS=T#(20) 1 XeX(20)2Y¥"¥(20)1GOSUB 3010 

700 A#(104) ="WUUUUDDDERFDD" 9025 X=X+10 

710 A¥(105) ="BM+2, +0; U2ZBM+0,-2)U" 9030 L®=INKEYS: IF L$="" THEN PLAY" T25501CD"1GOTO9030 
720 A#(43) ="BM+2,-3; NUZND2NR2NL2" 9040 Fear s+Ls 
730 A$(104) ="BM+2,—5) DBM+0, +25 D3GLH" 9050 K#=L#1:GOSUB 3010 
740 A¥(107) ="USD3RNE2F2" 9060 IF LEN(F#)=8 OR ASC(K#$)=13 THEN 9O705ELSE 9030 

750 A$(108) ="BM+2,+0;US" 9070 SF=11GOSUB 8020 
760 A$(109) ="UZEFDUEFDD" 9074 LINE (0,150) -(255,175) , PRESET, BF 
770 A¥(110) ="UUUDERFDD" 9075 X#01YsY-81K#=T#(19)1GOSUB 3010 
780 AS(111)="BM+0,—-1;UERFDGLH" 9076 XeO1 YeY+61K$=T$(21)1GOSUB 3010 
790 A&(112) ="USDSU4ERFDGLH" 9077 L#=INKEY$rIF L#="" THEN PLAY"T25502CD"1GOTO 9077 
800 A#(113) ="BM+3, +0; U3DSU4H1L1G1DIF1R1E1" 9078 LINE (0,150) ~(255,175) ,PRESET,BFrXeOrK#=T#(16)+" "“+F$:GOBUB 3010 
B10 AS(114)="U3DERF" 9079 POKE6S494,0 

820 AS(115) ="BM+1,+0;RREHLLHERR” 9080 OPEN"O" ,£-1,F# 

B30 AS(116)—"BM+1,-1;U4DDLRRLD2FRE" 9090 FOR I#0 TO 7 

B40 AS(117)="BM+0,-3; DDFREUUDS" 9100 PRINT£-1,D(1) 

850 AS(119) ="BM+0,-35 DDFENUFEUU” 9110 NEXT I 

860 A¥ (1168) ="BM+0,-3)DF2E2U" 9120 CLOSE £-1 
870 AS(120) ="BM+2,-2) NENHGDUEFD" 9121 POKE6S495,0 
880 A#(121)="BM+0,-3; DDFREUUD4GL" 9125 LINE (0,150)-(255,175) ,PRESET, BF 
8970 AS(122) ="NR3E3L3" 9130 SF=0 
1000 REM define titles 9140 
1010 DATA"£ECHARACTER GENERATOREE",0,8 10000 from tape 
1020 DATA" mSO,is 10005 
1030 DATA"USE THIS UTILITY TO",0,32 10010 LINE(0,120)—(255,175) ,PRESET, BF 

1040 DATA"CREATE USER DEFINED",0,40 10020 LINE (140,30)-(220,110) ,PRESET, BF 
1050 DATA"CHARACTERS" ,0,48 10030 DRAW BS 
1060 DATA" ##MENU##" 50,60 10040 K#=T#(20) 1 X=X (20) 1Y"¥ (20) 1GOSUB 3010 
1070 »NEW CHARACTER" ,0,68 10050 L#=INKEY$:IF L¢e"" THEN PLAY"T25SV2501CD"1GOTO 10050 

1080 » ERASE SQUARE" ,0,76 10060 FSeFS+Ls 

1090 «VIEW CHARACTER" ,0,84 10070 IF LEN(F$)=6 OR ASC(L$)=13 THEN 10100 
1100 DATA"4.PRINT DATA",0,92 10080 K$=L#1GOSUB 3010 
1110 DATA"S.GAVE TO TAPE",0,100 10090 GOTO100850 
1120 DATA"6.LOAD CHARACTER" ,0, 108 10100 LINE(0,150)~-(255,175) , PRESET, BF 
1130 DATA"USE JOYSTICK TO MOVE CURSOR",O,183 10110 Y=Y-81K#=T$(16)1X=01GOSUB 3010 
1140 DATA"PRESS 'FIRE'’TO FILL SQUARE",O,191 10120 X=01Y#Y+8:K$=T$(21)1GOSUB 3010 
1150 DATA"DATAI-",0,140 10130 L$=INKEY#1IF L€="" THENPLAY"T25S02CD"1GOTO 10130 
1160 DATA"RECORDING "40,170 10140 LINE(O,150)-(255, 175) , PRESET, BF 
1170 DATA"LOADING....",0,170 10150 Y=Y-G: X=01K#=T$(17)+F#:GOSUB 3010 
1180 DATA"SET UP TAPE TO PLAY",0,170 10159 POKE65494,0 
1190 DATA"SET UP TAPE TO RECORD",0,170 10160 OPEN"I",£-1,F 
1200 DATA"ENTER FILE NAME:~",0,170 10170 IF EOF(-1) THEN 10210 

1210 DATA"PRESS ANY KEY TO CONTINUE.....",0,170 10180 INPUTE-1,D 
1220 DATA"ERROR",0,170 10190 D(V)=DiVeVel 
1225 DATA"MSB",225,36 10200 GGTO10170 

1226 DATA"_SB",225,108 10210 CLOSE£-1 

1230 FORI=1 TO 24 10211 POKE65495,0 
1240 READ TS,X,Y 10220 Fee"": Veo 

1250 T#(I) =T#iX (1) exe (1) 8Y 10230 FOR I=0 TO 7 
1260 NEXT 10240 D=D(1) 
1270 BS="BM1 40,30) RBODBOLGOUBOD 1 ORGOD1 0LGOD1 ORBOD1OLBOD1IORBODIOLGODIORBOLBODIOR1 10250 PX=141+(10#1) 
OUBOR 1 ODBOR 1 OUBOR 1 ODBOR 1 OUBOR 1 ODBOR 1 0UB0" 10255 FOR J=7 TO © STEP -1 
1280 P#="BM220,0)NG19F2NG16F2NG1 GF 2G i 9LSGNH1 GHENFENFUSE1F6" 10260 PY#101-(108d) 
2000 ‘set up screen 10270 IFD>=INT(2°J) THEN PAINT (PX,PY) sD=D-INT(2%J) 
2010 PMODE4,1:COLORO,S:PCLS:SCREEN1,1 10280 NEXT J,I 
2020 FORI=1 TO 14 10290 RETURN 
2030 KS=TS(I)aXex (1) aysy(1) 

Listing 1. The complete listing of the Character Generator program. 

ecm I TI I SE NT SETTLE 
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TORCH IN THE WEST MIDLANDS 
ee ee DATABASE 

COMPUTERS 
(IRTHLING BOROUGH) 

For the BBC Microcomputer. Increase the power 
of your BBC to incorporate the option of using 
the range of CP/M software available for 
business and data processing applications. 

Ring us also for the complete range of Torch 
products including the tried and tested CF240 TORCH Z80 DISK PACK £897 

Computer, and information on the new 700 TORCH CF 240 £3214 

series. TORCH CH SERIES from £5744 

* * SOFTWARE SUPPORT FOR MOST * * 

Starmer Computers Ltd APPLICATIONS 
EPSON RX-80 £320 Free cable and 

Richmond House EPSON FEO ae eu eo nets Pane 

69 School Street, 
Wolverhampton ices 

TELEPHONE: Daytime (0933) 650133 

Tel: (0902) 71 31 73 NONTHANTS WHE SPR Evening (0933) 650883 

KNIGHTS ANNOUNCE THE NEW SHARP MZ-700 

76K MZ-700 FOR £215 The MZ-700 Z-80A CPU runs at 3.6MHz giving very fast processing (Benchmark 4 
takes just 8.6 seconds). We designed the special 512 character set for Sharp and each 

one can be programmed for foreground and background colour. The Colour is superb — 

8 COLOURS we can program a perfect colour TV test card 

The optional 4 colour printer-plotter has a horizontal resolution of 480 points and is 

512 CHARACTE RS only limited in vertical resolution by the length of the paper. Characters can be printed in 

64 different sizes. The extended BASIC includes AXIS, CIRCLE. PLOT, MERGE, TRACE 

FULL STROKE KEYBOARD ON ERROR GOTO, INPUT PCRT, RENUMBER etc 

Each MZ-700 from KNIGHTS is supplied with BASIC, PASCAL, FORTH & MACHINE 

CODE LANGUAGES plus 40 programs to get you off to a flying start 

We are now in our ninth year of selling Sharp products and have never had to charge 
for single repair. Prices exclude VAT but include Securicor U.K. delivery. Export 

40 FREE PROGRAMS customers add £10 air freight but no VAT. No surcharge for ACCESS or VISA. Ring or 
write for full details and software lists. 

£111 COLOR PLOTTER MZ-700 £215 MZ TAPE UNIT £33 PRINTER/PLOTTER £111 

3 FREE LANGUAGES 

KNIGHTS TV & COMPUTERS 
108 ROSEMOUNT PLACE, ABERDEEN 

TELEPHONE 0224 630526 TELEX 739169 
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WEST DEVON 
ELECTRONICS 
STATION ROAD, HORRABRIDGE, 
YELVERTON, DEVON (0822) 853434 

LOW DISKETTE PRICES 

Wabash Nashua Datalife 

20.00 27.60 20.80 
24.00 26.10 22.10 
25.00 31.00 _ 
30.00 31.00 23.40 

8” DISKETTES 
Single Side/Single Density 
Single Side/Double Density 
Double Side/Single Density 
Double Side/Double Density 

51/,” DISKETTES 
Single Side/Single Density 

Single Side/Double Density 
Double Side/Double Density 

Single Side/ Quad Density 
Double Side/Quad Density 

DRAGON APPOINTED SERVICE CENTRE 

DRAGON 32 £1 69. 90 
All prices per box of 10 disks, exclusive of VAT (15%) Inc. VAT 
and carriage (£1 per box). Prices correct at time of 
going to press. Cash with Order/Trade accounts 

only. Please contact us for Quantity Discounts 
(5 + boxes). 

We stock the full range of Wabash, Verbatim and 
Nashua diskettes, Ribbons for most printers and 
other products for Mini, Micro and W.P. systems. 

CONWAY COMPUTER 
SERVICES LTD. 

39 Conway Road, London N153BB 01-8001796 

Mail Order Only 

DISCOUNT HARDWARE 

LYNX, VIDEO GENIE, 
OSBORNE, ETC 

EPSON and many other printers 
TEAC disk drives for BBC, 

Nascom, TRS-80, Video Genie, etc 

DISKETTES, EPSON RELOAD RIBBONS (£2.99) 

SOFTWARE 

for TRS-80 and Video Genie 

CALL US FOR COMPETITIVE QUOTES 

WORDSWORTH 
6 Grant Road 
Bachory 
AB3 3UR 
03302 - 4168 
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DRAGON DISC DRIVE 

COMPLETE £269. 00 
Incl. VAT 

SEND FOR LIST OF OTHER 
DRAGON ITEMS, SOFTWARE, ETC 

FREE POSTAGE AND PACKING 

Nearly 400 Programmes 
IN STOCK 

Ring for our Price List 

CLWYD. PERSONAL, 
COMPUTERS 

Unit 19, Daniel Owen Precinct, Mold, CH7 1AP. 

Telephone: Mold 56842 

400 inc BASIC £149.95 
800 £299 

» 48K Lynx £225.00 
ATARI 410 CASSETTE REC £45 

VIC STARTER PACK £139.99p 
ORIC 1 48K £169.95p 

Phone Orders Welcome on 0352-56842 

Postage & Packaging FREE 

NEXT DAY DELIVERY AVAILABLE Please ring for details: 

I enclose cheque/P.O. for £ 
or please debit my Access Card No. 
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Opinion: Editorial comment 

Peter Green 

PROCopinion 
New editors for old — will the latest one make any more sense than the 
last? Doubt if. 

he editor is dead — long 
T live the editor. Actually 

the long-standing Henry 
Budgett (it would have been five 
years with the November 83 issue) 
has not so much passed away as 
passed on. Resplendent in the title 
of Group Software Editor, he will 
now be organising the programs 
for ASP Software, ensuring 
they're bug-free and written to our 
exacting standards. He’ll also be 
available to the various magazines 
in our company for help and 
advice. Finally he'll be riding 
shotgun on the equipment we're 
obtaining to allow most, if not all, of 
the software published by ASP 
magazines to be listed directly to 
printer from a working program. 
This should eliminate typesetting 
errors and cut down drastically on 
the number of technical enquiries 
we receive. 

What about me? I’ve come 
from across the corridor at 
Electronics Today International 
where I was Deputy Editor (I got 
partial remission of sentence for 
good behaviour), and hopefully I 
can not just maintain CT's 
standards (small s!), but improve 
them. Changing the name of this 
column from # File is not one of 
these improvements — it’s just that 
Henry is rather possessive about 
the name, Anyway, what's 
happened lately that’s been of 
interest? 

DARKSTAR 

The voice on the phone asked if I’d 
like to attend a press launch. The 
promise of free food and drink is 
almost but not quite enough 
justification for attending these 
events, so! dutifully asked what 
was being launched. “A 16-bit 
personal computer’, came the 
reply. Despite the fact that 16-bit 
chips are available from almost 
every semiconductor manufacturer, 
relatively few of them seem to find 
their way into personal computers, 

so along I went. 
Well, the Darkstar is a 16-bit 

personal computer like the Space 
Shuttle is a glider. And it 
establishes an important precedent 
in the field of R & D, as you'll see 
later. The machine is a major 
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implementation of the Motorola 
68000 CPU, with up to 6 Mbytes of 
main memory in the standard 19” 
rack, 40 to 320 Mbytes of hard 
disc, up to four 8” floppy discs (1.2 
to 4.8 Mbytes of formatted 
storage), up to four streaming tape 
drives, a real time clock, and 
extensive I/O facilities including 
four serial and two parallel ports, 
an intelligent cluster terminal 
controller for eight RS232 lines, 
and IEEE488 and DEC Unibus 
interfaces. 

The software makes full use of 

the internal 32-bit structure of the 
68000, with a 32-bit operating 
system and several high level 
languages available — FORTRAN, 
PROLOG, BCPL, Cambridge LISP 
and Reduce (the Rand 
Corporation's LISP algebraic 
processor) available now, and 
Algol 68, Modula 2 and Pascal 
coming shortly. Darkstar is a single 
user, multitasking system, and for 
networking applications it already 
has Cambridge ring support, with 
Ethernet to follow. The basic 
system with 1/2 Mbyte of memory, 

The Darkstar — not exactly your average desktop micro, is it? 

COMPUTING TODAY SEPTEMBER 1983 



one floppy disc, 40 Mb of 
Winchester disc, four I/O ports 
and two high level languages costs 
£11,000 plus VAT: Sirius 
Microtech Ltd, who market the 
machine, expect to sell about 50a 
year to mathematical and 
engineering researchers and 
people working on Expert Systems. 

Not yet available, but coming 
soon and on demonstration at the 
press launch, are high res colour 
graphics with light pen and 
supporting software. The demo I 
saw was pretty impressive, with the 
lower half of the screen containing 
one of those standard 3D ‘raindrop 
on water’ ripple plots and the 
upper half displaying an animated 
tetrahedral skeleton. The 
tetrahedron was rotating (flicker- 
free) about an axis inclined in both 
the X and Y planes of the VDU 
screen. (An even more explicit 
demonstration of the speed of the 
Darkstar was shown by a 
calculation, in LISP, of 2!°°©. The 
computer took about 11 seconds to 
work this out, accurate to the last 
digit. The number filled about half 
of the 80-column screen when it 
was printed out.) 

INDUSTRIAL ACTION 

The reason why I’m writing about a 
computer way out of the price 
range of most people reading this 
magazine is that it's been designed 
at the School of Electrical 
Engineering of the University of 
Bath. The staff and students there 
developed it as a research tool 
because they couldn't find 
anything like it on the market to do 
the job they wanted at the price. 
The charter of the university shows 
that co-operation with British 
industry forms one of its roles, and 

so SML was set up specifically to 
exploit the R & D innovations that 
Bath produces. Furthermore, the 
operating system of Darkstar, 
TRIPOS, has been developed and 
in use at Cambridge University for 
the last seven years and can 
therefore be considered stable and 
reliable, with bugs extremely rare. 

The advantages of an 
arrangement like this are many. 
The hardware is being designed 
and refined by the end users, so it 
should end up as an ideal piece of 
equipment (how many computers 
can you think of that never seem to 
have been actually used by the 
designer?). A similar story applies 
to the software; it's been in 
constant use by a large number of 
lecturers and students for many 
years (the LISP, also from 
Cambridge, has been running in 
this form since about 1975, and is 
nearly a foolproof implementation), 
so purchasers aren't going to be 
plagued by bugs. User-friendliness 
abounds: one command that the 
system supports is WHY, which 
gives a detailed explanation of 
what you've just done wrong. Ten 
out of 10, too, for supplying the 
OS source code. 

Another advantage of this type 
of collaboration is that it helps 
break down the ‘ivory tower’ 
syndrome and prepare students for 
the ‘real world’, if close co- 
operation is required with industry. 
In the case of Darkstar, where 
Bath, Cambridge, SML and 
Motorola have established 
excellent working relationships, 
the benefits are obvious. 

But most important of all, an 
arrangement like this allows the 
vast wealth of talent available 
among university students to be 
effectively tapped. In science and 

PROCopinion 
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technology, the important work 
tends to be done before the age of 
about 25 (look at Einstein — look 
at Newton). Turning people of this 
age loose on R & D, at the peak of 
their enthusiasm, can hardly fail to 
produce superb work. One of the 
Bath lecturers was telling me over 
lunch that his problem is not 
getting the students to work, it’s 
stopping them. The university is 
taking the top 90 students in each 
year from a list of 900 applicants, 
and the minimum entrance 
requirement is now two As and a 
B. That's a helluva research team! 
Other universities please note: if 
everyone did this, British industry 
would leave the world standing. 

Any pools winners or research 
fellows with large grants who are 
interested in buying Darkstar or 
talking to SML about future 
developments can contact them at 
15 Alexandra Way, Ashchurch 
Industrial Estate, Tewkesbury, 
Gloucestershire GL20 8NB. 

Footnote: the software I saw 
being demonstrated had a nice 
touch of customisation which 
showed that the user knew the true 
role of computers. Instead of the 
abrupt and sullen ‘READY’ and 
‘OK' messages, the terminal was 
displaying ‘I’m still listening, 
Master’ and ‘Your will is my 
command, Master’. Perhaps SML 
should have taken a leaf out of 
Oric's book and called their 
computer Slave! 

KNIGHTTIME 
To change the subject, the recent 
Sinclair knighthood has presented 
we computer journalists with a 
tricky problem of protocol. Is the 
correct form of address Uncle, Sir 
Clive, or Sir Uncle Clive? 

: 

oes me a Ue Bey Bit 

os i sit 

Why is this man smiling? Something to do with a regal tap on the shoulder, perhaps. . . 
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AG IN YOUR OWN 
HOME, 
IN YOUR OWN 
TIME, 
AT YOUR OWN 
PACE. i 

PROGRAMMABLE 
JOYSTICK 
INTERFACE 

for 

Spectrum 
or 2X81 

Learn computer programming quickly and easily 
through the renowned ICS ‘‘Open College” 
system, taking the course at your own pace and 
in your own time. 

Use the famous ICS study texts, backed up by 

ABOUT OUR PROGRAMMABLE 
INTERFAC 

PACKAGE CONTENTS SUPPLIED 

n mable Interface Module as illus 
, complete with clip-on program: 

t software 5 S_ pric 
Jc Interface patible with 
ALL SOFTWARE through its unique hard 
ware programmable design. your own expert tutor, and learn computer eee 

programming, the proven way, with ICS home 
study. 

Courses: 
Introduction to Computer 
Programming 

Programming in BASIC 

Programming in COBOL 

© 
Member of ABCC 

The Interface plugs on tc 
of your ZX8 

company e software title and 

stored in the ¢ 
game, When you ch 
different keys the mc 
in a few secon 

e game using 
ule is re-programmed 

FOR USE WITH OUR INTERFACE 
Module _ or VIC 20, Commodore 64, 

Atari VCS, Atari 400, Atari 800 
If you require extra Joysticks for our 
original interface module mark order 

‘OLD' Joysticks 

ONLY £7.54 inc VAT + P&P. 

ICACC| ble design gives TOTAL soft- 

Approved by CACC Accer ari, Competition Pro, Wico, 
Starfighter, Quick Shot, Le Stick ete 

free demonstration connector for all other afre 
jo Graffiti’ plus a full 

FROM: MR/MRS/MISS 

~_ ADDRESS z Please send me your prospectus on Computer Programming 

| ESemputer or 
Brogerasertery 

Damiw Postto Dept. L345 
ATED: ICS School of Computer Programming 

ar etioniie 160 Stewart Road — 

Holle SAMS AOL ii ~_ONE | _ViDEOGRAFFITI 
oe eee eee 2x81] 2X SPECTRUM C 

DEALER ENQUIRIES WELCOME 

Name 

Address 

“PROGRAMMABLE INTERFACE 
| 5 F JOYSTICK(S) Ser 3 i ] 

PACK(S) QUICK REFERENCE CARDS 

Please tick FINAL TOTAL _ 
EXPORT PRICES ON APPLICATION 

sy se 

Wragon & Wungeon 
NUMBER ONE FOR THE DRAGON &- 

LATEST DRAGONWARE 
ARCADE GAMES: ‘Mined Out’ (Quicksilva) £5.95, ‘Dragonhawk' (Pentagon) £6.95, ‘Vultures’ 

(Dragon Galaxians, Morrison) £6.95, ‘Droids’ (great new action game, Morrison) £6.95, 

‘Drone’ (Tron-type game, Cable Software) £8.75, ‘Spider’ (Premier) £4.95, ‘Bopswizzle’ (beat 

the Gloops, Smoochers and Yerkles!) £5.95, ‘Scanner’ (an entirely new style of arcade game 

by Bamby) £8.45, ‘Sniper’ (Soft Joe's) £6.50 
Watch out for the best arcade game yet — Programmers’ Gulld's fantastic ‘Ninja Warrior’ 

(17 screens!). In stock shortly. 
ADVENTURES: ‘Alien Oddessy’ (the first two parts of a giant 60K-plus saga) £9.95, ‘Into the 

Labyrinth’ £7.95, ‘Danger Island’ £6.95, ‘Chateau’ £7.95, ‘Jungle Search’ £6.95, ‘Volcanic 

Dungeon’ £5.00 
Best-seller still Wintersoft's mammoth ‘Ring of Darkness’ £10.00. 

JUNIOR PROGRAMS: ‘Baby Dragon’ (Teddy Bears’ Picnic and Koko the Clown) £5.95, ‘St. 

George and the Dragon’ £6.95, ‘Pirate’ £8.50, Infant Pack (pre-school letters and numbers) 

£3.95, Action Pack (mazes and simple arcade) £3.95 : 

UTILITIES: Editor/Assembler/Monitor cartridges and manuals Compusense 

£30.45, Mace £29.95, RS232 Interface Unit £49.50, Monitor Sound Unit £37.50, 
Salamander Graphics System £9.95 
BOOKS: ‘Dragon Extravaganza’ £4.95. ‘Making the Most of your Dragon’ 
(highly recommended) £5.95, plus S0p postage, ‘The Power of the Dragon 

£5.95, plus 50p postage; ‘Learning to use the Dragon 32° 
£4.95: Dynamic Games for the Dragon 32° £4.95; ‘Know 
your Dragon’ (a friendly introduction to a friendly computer) 

£5.95. 

DRAGON OWNERS CLUB 
The Dungeon is also the home of the largest Dragon Owners 
Club in the UK (or, since members are scattered through Europe 
to Africa and the Middle East, should we say ‘the world”!). 
The club magazine, Dragon's Teeth, is published monthly and 
includes news, reviews, advice and information exchange for 
dedicated Dragon-bashers. Free members’ adverts, monthly 
offers (some members have already saved the cost of their 
subscription), competitions and, for extrovert Dragonards, 
badges and bomber jackets. 
Annual Membership: £6.00 (£8.00 overseas), Six- s 
month Trial Sub £3.25 (£4.25 overseas) 

a 

K 
p 

y 

=? PO. Box 4, Ashbourne, Derbyshire, DE6 1AQ. Tel: (0335)44626 
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Review: New Tandy computers THE TANDY HAT-TRICK 

A.J. Harding 

THE TANDY 
HAT-TRICK 

Tandy have been keeping a low profile 
recently. Suddenly, with a flourish, three 
new machines! 

wo or three years ago Tandy 
T ve selling more Model Is 

than all of the rest of the micro- 
cornputer rnarket put together. This 
leadership lasted for sore time but 
slowly was eroded in the United 
States by the Apple and later the 
Apple Ils, together with the IBM, 
Commodore offerings and others. 
As the market grew, so Tandy’s 
share, pro rata, decreased. They 
carried out one or two atternpts at 
improving their position; one 
suspects, for instance, that the 
Model 16 was born of panic, since it 
was a modification of the Model Il 
and, more to the point, released 
before any software was even a 
glearn in any author's eye. This, it 
will be recalled, was followed by the 
Medel 12, about which somewhat 
similar rernarks could be made. In 
there sornewhere, Tandy released 
their colour computer which was 
extremely successful in the United 
States, but did not really get on its 
feet properly in the United Kingdorn 
due to the multiplicity of low cost 
colour computers, both domestic 
and imported, against which it had 
to compete. 

All of these goings on have 
rather reduced some Tandy 
watchers to a state of despondency. 
Others, who recalled the earlier 
days when Tandy would not even go 
on record to the effect that there was 
a single bug in their horrific 
TRSDOS 0.1, offered up prayers and 
took faith that Tandy must have 
something up their corporate 
sleeve. 

It would seer that such faith has 
been justified because Tandy are 
now hitting the market with three 
new machines, at least one of which 
is revolutionary. 

I think I probably fit within the 
category of those who had faith and 
so it was with great pleasure that I 
was able to take delivery of pre- 
release versions of these three 
machines. All of them (with one 
possible exception) have given mea 

great deal of satisfaction. 
The three machines in question 

are the Model 4, the MC10 Micro 
Colour corputer and the Model 
100. The latter, of course, has been 
described in the US press for sorne 
weeks. The Model 4 is starting to be 
reviewed over there, but curiously 
enough the MC10 seems to be (as of 
this writing in early June), still 
under wraps. 

MODEL 4 

For sorne reason best known to the 
hierarchy in Fort Worth, Tandy 
have broken tradition with the name 
of this machine; Arabic figures are 
now used rather than Roman. This 
seerns a pity; one rather got attach- 
ed to the capital I after the model 
name, and Model 4 sounds much 
more mundane! 

The Model 4 is an extremely 
attractive machine physically: it 
looks sornewhat like a white Model 
III. The additional white keys seer 

The Model 4: two machines for the price of one. 

to be made of some ‘super-white’ 
plastic, so the overall appearance is 
of an ivory case with mostly black 
keys, but some bright white. 

In the United Kingdon ll 
screens will be green; an optional 
extra in the United States. There are 
a number of display options depen- 
ding what mode you are in. The two 
basic ones are 80 by 24 and 64 by 
16, but additionally one can have 
double width characters, producing 
40 by 24 and 32 by 16. The effect of 
this is rather nice. 

Cornpared to the Model III the 
keyboard has five extra keys. Three 
are programmable function keys; 
but I have not yet worked out how to 
program thern! An addendum to the 
rnanual states that F3 will erase the 
last character, F2 will leave the In- 
sert Edit mode and F1 will pause 
program execution. None of these 
seer to function for rne and | could 
not find anywhere in the manual to 
tell re how to program thern for my 
own applications — apart frorn the 
normal way of intercepting the code 
generated by ther. 

The two other additional keys 
are a Control key and a Caps key. 
These work well and are very 
welcorne. Hitherto, on the Model III, 
one has had to press the Shift and 
the zero key to get the effect of the 
Caps key, and the Shift and down 
arrow key to get the effect of a Con- 
trol key. 

Various configurations of the 
rnachine will be available: probably 
the usual will be two drives and 64K, 
while another alternative is 64K and 
one drive. All drives are 40 track 
double density. There is also a 16K 
cassette based system, though I 
haven't seen one of these. 

The only real differences bet- 
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APPEND ATTRIB 
COPY CREATE 
DEVICE DIR 
FILTER FORMS 
LINK LIST 
PURGE REMOVE 
ROUTE RUN 
SETKI SPOOL 
TIME VERIFY 

Table 1. Model 4 library commands. 

BACK-UP 
LOG 
BASIC 
FORMS/FLT 

COMM 
PATCH 
CLICK/FLT 
DAM/FLT 

Table 2. Model 4 utilities, drivers and so on. 

ween the Model III] and the Model 4 
are defined by the operating systern 
used. As a tape-based machine does 
not have a DOS, it is difficult to see 
how the tape Model 4 will differ from 
the tape Model III. 

In terms of compatibility, the 
Model 4 is indeed a giant leap for 
rnankind. Until now, both the soft- 
ware vendor and his customer have 
had endless difficulties regarding 
the compatibility of succeeding 
rnachines in a particular range (and 
not just with Tandy machines). The 
Model 4, however, is a new concept 
for Tandy. It is, in fact, two 
machines in the same case. What is 
even better is that the user does not 
have to issue any cornmands, switch 
any switches or do anything else 
other than insert an appropriate disc 
in order to decide which machine is 
going to be powered up. If you in- 
sert a Model III DOS disc into Drive 
O, then the machine becomes a 
Model III. It is not a question of com- 
patibility, it is a Model III. The 
Model III] ROM is present and any 
software written for the Model III 
will operate on the Model 4 in this 
mode. The machine automatically 
takes care of the display mode; a 
Model III disc will cause 64 by 16 
mode to be automatically chosen. 

This is a very big plus for the 
machine. In order to run your pre- 
sent Model III applications pro- 
grams, simply put in your Model III 
disc operating system and low and 
behold, you are staring at a Model 
Il. 

Things get a little more com- 
plicated when the machine puts on 
its other hat, that of a Model 4. In the 
Model 4 mode, you are automatical- 
ly put into 80 column by 24 line 
display mode. What happens after 
that depends entirely on what you 
wish to do, for the machine is 
‘blank’: it contains no interpretive 
BASIC, Hence it can run CP/M, and 
Tandy will be issuing their own im- 
proved CP/M 3 shortly, written for 
them by Digital Research. What 
comes with the machine is a disc 
operating system which Tandy call 

a 
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BUILD 
DEBUG 
DUMP 
LIB 
MEMORY 
RESET 
SETCOM 

SYSGEN SYSTEM 

CONV 
REPAIR 
DOM/DVR 
MEMDISK/DCT 

FORMAT 
TAPE 100 
FLOPPY/DCT 

TRSDOS 6.0. It is in fact LDOS 6.0, 
written by Logical Systems and 
licensed to Tandy. 

Another difference between the 
Model III and the Model 4 modes is ' 
the speed at which the processor 
runs. To retain compatibility with 

Model III software, the clock must 

run in the Model III rode at a speed 
of 2 MHz. In the Model 4 mode, 
however, the speed is doubled to 
4 MHz. 

DISC OPERATING 
SYSTEMS AND BASIC 

In Model III] mode the question of 
DOS is up to the user. As far as | 
know, all major DOSs available for 
the Model III will operate without 
ee changes or trouble. | personally 
nieGmlRSDOS mec ED@ Se oles: 
DOSPLUS 3.3 and MULTIDOS. I 
did not notice any difference at all 
over the Model III. 

The TRSDOS or LDOS 6.0 is, 
essentially, a RAM-based LDOS 
5.1.3. Some things are lacking, a 
few things have been added. A corm- 
plete list of the Library cornmands 
available are shown in Table 1. 
Utilities, filters, drivers and 
languages are shown in Table 2. 

Present LDOS owners will 
recognise the majority of the con- 
tents of these tables. Some need in- 
dividual mention, for both good and 
bad reasons. On the asset side is the 
inclusion, without extra charge, of 
MEMDISK: a driver controller 
which enables the creation in RAM 
of a ‘disc drive’. In the Model III ver- 
sion (which is not supplied on the 
Model 4) it finds most of its users 
amongst those who have single 
drives. By remaining in DOS (in 
other words not calling BASIC), 
guite a reasonably sized drive can 
be constructed. This makes single 
disc operations much more conve- 
nient. In TRSDOS 6.0, of course, 
with the ability to expand the 
machine up to 128K, MEMDISK 
really comes into its own, for not on- 
ly do you get the added conve- 

nience of another drive when MEM- 
DISK is installed, you also get the 
speed increase of direct access to 
the contents of your pseudo disc 
drive. This can produce some really 
astonishing increases in speed, bet- 
ter even than those obtained by a 
hard disc drive. 

On the minus side, I think we 
rnust put the CLICK filter. I suppose 
I have corne across more useless 
things in a cornputer at some time or 
other, but it is hard to remember 
them. The supposed effect of install- 
ing this filter is that every tirme a key 
is depressed, a distinct click is 
heard from the sound output of the 
machine. Perhaps I have a bad 
specimen of the hardware, but what 
comes out of my machine is a rather 
half-hearted squeak, the effect of 
which is to make one reach for the 
oil can rather than anything else. 

The COMM utility is very 
similar to LCOMM in 5.1.3. The 
TAPE 100 utility establishes 
transportability with the Model 100 
machine, described below. 

Turning to the Library com- 
rands, the KILL in LDOS 5.1.3 has 
been replaced by REMOVE. 
FORMS is somewhat similar to the 
utility of the sarne name in the Model 
II; it enables you to set up various 
parameters for your printer. SET- 
COM is also sirnilar to the Model II 
utility. In this case the RS232 is be- 
ing set up. SETKI enables the user to 
change the repeat values of the 
keyboard driver. A nice Spooler is 
included. The SYSTEM command 
has been changed quite con- 
siderably: about 12 of the old 
pararneters are retained. SYSGEN, 
incidentally, has been moved out of 
the SYSTEM cormmand and been 
given a command of its own. In 
other words, to store current systern 
options, one has to type SYSGEN 
with various parameters rather than 
SYSTEM (SYSGEN). Existing LDOS 
users will be happy to hear that the 
Job Control Language is retained in 
ome 

It would be hard to criticise 6.0. 
It has retained at least 80% of the 
most used features of LDOS 5.1.3, 
and Logical Systems intend to 
license a number of versions of 
LDOS 6.0 for various RAM-based 
machines. The only serious criticism 
that I have is that 6.0 does not ap- 
pear to reflect the higher clock 
speed in the running of the systern. 
Some functions are definitely a lot 
faster, but some are not. 

The most serious criticism that I 
have of the Model 4 is its BASIC. I 
think Microsoft are to be criticised 
most strongly for lagging so far 
behind in the convenience features 
of their BASICs. In the last few 
years, we've all become used to the 
enhanced convenience features put 
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into the original Disc BASIC, star- 
ting with NEWDOS + and going all 
the way through to LDOS 5.1.3. lam 
heartily disappointed that this 
BASIC has effectively gone back to 
square one. Indeed, Microsoft seern 
to have set out to design this par- 
ticular dialect of BASIC by making 
it as user unfriendly as possible. For 
a new user the difficulties will not be 
apparent, but those of you who are 
used to Microsoft BASIC on the Tan- 
dy or Genie machines (especially 
when the interpreter has been in- 
creased by the addition of a disc 
BASIC from a DOS such as 
NEWDOS +, NEWDOS 80, LDOS, 
DOSPLUS and so on), will go 
through a nurmber of cursing ses- 
sions before they get used to this 
new dialect. 

Let me make it clear, the dif- 
ferences are not (with one or two 
rninor exceptions) in the staternents 
and functions; these rernain essen- 
tially the same. But we have all got 
used to using E for EDIT and L for 
LIST, a cornma to edit the last line 
and so on, particularly those of us 
who are addicted to using the arrow 
keys to reach the first, last 
preceding and following lines of a 
program. Most important of all, 
unlike all of the prior Microsoft 
BASICs, this dialect is distinctly un- 
friendly on the subject of blank 
spaces. For instance, in all previous 
versions the cornmand line LIST10 
would display line 10, assuming that 
there is one. On the Model 4 it will 
give you a Syntax Error. In the pro- 
gram itself GOTO1000 will not 
work, GOTO 1000 will. The present 
experienced user is going to get so 
rnany error rmessages that it is 
perhaps nice that these are carried 
in the machine — in other words, on 
the first error a module is not 
brought in from disc. 

There are no CMD conve- 
niences, or rather there are very 
few. CMD itself has been replaced 
by SYSTEM, as in the Model II, and 
it is possible to add some disc 
operating systern commands. Thus 
SYSTEM “DIR” will work but some 
other DOS commands will not. 
Gone are the CMD Break key dis- 
ablers, debugger entrances and 
machine language program loading 
from BASIC. One almost cries for 
the lack of the CMD “©” sort and the 
CMD "X" cross reference utility. It 
is difficult to know why these have 
been scrapped. In the directory of 
TRSDOS 6.0 one sees the farniliar 
LDOS BASIC Overlay file number 
1, which contains the Renurmber 
utility (which is included) but not 
the other two overlays to enable the 
cross reference and sort. One sup- 
poses there must be a technical 
reason for this rather serious ornis- 
sion. On the other hand it seerns 
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reasonable to argue that if the first 
overlay could be included, why not 
the other two? 

In all of these serious drawbacks 
there are one or two small pluses. 
First of all, the command 
WHILE...WEND is included. This 
is a useful function. It is a very 
similar to the FOR/NEXT loop 
which, of course, is also included: 
the difference is that the loop count 
is checked at the beginning of the 
loop rather than at the end. One can 
exchange values of two variables 
with a SWAP command. The TRON 
command is still as impossible to use 
as ever, inevitably covering the 
screen with line numbers just when 
one does not need ther. Why don't 
Microsoft keep the line number 
report on the top line of the screen? 
The WRITE and WRITE # commands 
will respectively print data on the 
display and write data to a sequen- 
tial file. 

A CHAIN command is includ- 
ed, which is definitely an irnmprove- 
ment. There are probably one or two 
other small changes that I have 
rnissed but if, as I suspect, rnost peo- 
ple will not consider the WHILE 
WEND of any great importance, 
then effectively one is trading-off all 
of the user conveniences to the 
CHAIN command. | suppose it is a 
subjective judgernent, but in my 
book that is a very bad deal. 

DOCUMENTATION 

The documentation is not up to the 
normal standard of either Tandy or 
Logical. Probably the biggest omis- 
sion of the TRSDOS section is the 
complete lack of information on the 
Supervisory Calls. I do not wish to 
criticise the manual too heavily 
because it is certainly acceptable. 
However, one is in a perrnanent 
state of uncertainty when using it. 

| 
od ie 

THE TANDY HAT-TRICK 

It is, of course, a large manual, 
as indeed it should be for such a 
rnachine and it may be that I have 
rnissed parts of it or have not used it 
correctly. I have still to find what to 
do with those function keys, 
however! 

TO BUY OR NOT TO BUY 

The answer to this one depends en- 
tirely on whether you have got a 
Model III already. If you have and 
you have only a small interest in 
CP/M, then don't bother. If, on the 
other hand, you are thinking of buy- 
ing a Model III now or in the future, 
or have sorne interest in CP/M, then 
it is a beautiful machine. I per- 
sonally find the BASIC very disap- 
pointing indeed. This is neither the 
fault of Logical nor Tandy, however, 
although I suppose one can blarne 
the latter for choosing their vendor. 

THE MC410 

A review of the MC10 has to be ap- 
proached rather cautiously because 
the machine is a very similar size to 
the ZX Spectrum/Oric type 
rmachines. It would be very 
dangerous to compare the two, for 
it’s my guess that when the MC10 
was designed, Tandy had probably 
never seen any of these smaller 
English machines. 

At any rate, the point must be 
tnade that, even though they are of 
similar size, the MC 10is not intend- 
ed to be a competitor for the ZX 
Spectrum or the Oric. 

The MC10 is exactly what its 
first two initials say, narne a Micro 
Colour computer. It is very srnall, 
and sells at a very low price. In the 
United States it is selling at around 
$150 to $160, so I suppose Tandy 
over here will probably be trying to 
retail it at just under £100. 

The MC40 is not really a Spectrum/Oric competitor. 
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The first thing that strikes you 
about the MC1O is that, like all of 
Tandy’s equipment, it is very well 
built. It is nice and solid and made 
of a good quality plastic. The 
keyboard is a normal type in the 
sense that it has real keys — nota 
mernbrane keyboard. When press- 
ed, the keys give a satisfying click. 
The MC10 measures 834" long by 7” 
deep overall. At its highest point itis 
2" high off the desk, going down at 
the front to about 1%”. 

The keyboard is a standard 
QWERTY. Sixteen graphics 
characters can be typed by using 
the Shift key and there are 38 single 
key entries via the Control key for | 
the most cornrnonly used BASIC 
commands. The Control key is also 
used for the four arrow keys. There 
are two outstanding criticisms to be 
rade of the keyboard layout. The 
first is that there is only one Shift 
control and unfortunately it has 
been put on the right hand side of 
the keyboard. It is my experience 
that most people tend to use the left 
hand key when two Shift keys are in- 
cluded. To make matters worse, 
what would normally be the second 
Shift key on the left hand side is ac- 
tually the Control key. When using 
the MC10, then, I almost continu- 
ously used the Control key thinking 
it was the Shift. Control sets the 
single keystroke mode, so when shif- 
ting to get the question mark as the 
abbreviation for the PRINT com- 
rnand, for instance, more often than 
not I would get the single keystroke 
command, which happens to be 
SQR! The other criticism is that, in 
order to delete the last character, 
one has to use the left arrow. I am 
afraid I frequently have to delete the 
last character or characters and 
found it sornething of a chore to 
have to use the Control key to get 
the left hand arrow every time. It 
would have been far better to have 
made this arrow key accessible 
without using either the Control or 
the Shift key. 

The MC10 comes with 4K of 
RAM. An expansion port at the back 
of the computer will enable this to 
be increased. Tandy as yet are not 
willing to cornmit themselves on how 
much. The display is 32 characters 
wide by 16 lines. Tandy’s manual is 
a little coy about the other specifica- 
tions of the machine — unfortunate- 
ly, a memory map is not included so 
one doesn't really know how much 
ROM there is. I would guess that it’s 
a 12K ROM. An interesting inclu- 
sion is that of an RS232 interface: 
this is actually for driving a serial 
printer. 

The MC10 can generate nine 
colours, namely black, green, 
yellow, blue, red, buff, cyan, 
rnagenta and orange. The default 
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FOR/TO/STEP/NEXT 
INKEY $ 

LPRINT 
ON...GOSUB 
POINT 
READ 
RETURN 
SET 
SOUND 
TAN 

Table 3. MC10 reserved words. 

background colour is always green. 
The graphic characters are printed 
in the various colours by adding 
numbers to the CHR§(n) number. 
Thus, if you are printing character 
129 in, say, red, then the statement 
would be PRINT CHR$(129+ 48). 

THE LANGUAGE 

The BASIC interpreter is pretty well 
standard Microsoft; unfortunately, it 
does not contain Edit functions. In- 
deed, | found this to be one of the 
most annoying drawbacks of the 
machine. As will be known, there 
are two methods of editing on 
rnicrocornputers; either with a line 
editor as on all other Tandy 
machines, or with a screen editor as 
on Commodore and other micro- 
cornputers. The MC 10 does not con- 
tain either. You can backspace with 
the left hand arrow and this erases 
the last character. There is also a 
command for line deletion, though 
the purpose of the latter rather 
escapes me. I suppose you save a 
keystroke or two but, of course, you 
can delete a line simply by typing 
the line’s number. Anyway, for what 
is worth, the line deletion key is 
reached by pressing the Control 
key, and so far as I can see that 
facility plus the left hand arrow is 
the surn total of the Edit function. 
Obviously one has to give up guite a 
lot, when one miniaturises not only 
the machine but also the price. It 
seems a pity to have omitted even a 
rudimentary screen editor. 

The reserved words are shown 
in Table 3. As you can see, itis a 
generous interpreter. Most of the 
commands and functions should be 
familiar. The SKIPF will skip to the 
end of the next program on a 
cassette tape or to the end of a 
specified program. The inclusion of 
PEEK and POKE is a welcome sur- 
prise: a number of restricted inter- 
preters do not include these essen- 
tial commands for machine 
language programming. Of par- 
ticular interest are the commands 
CLOAD * and CSAVE ¥*. These will 
load or save numeric data into or 

CLEAR 
CONT 
DATA 
UP ARROW 
IF/THEN 
IES 
LLIST 
MIDS 
PEEK 
PRINT TAB 
RESEL 
RND 
SKIPF 
STRS 

from an array, on to cassette. 
The SOUND command is nice 

and simple to use compared to the 
larger Tandy Colour machine and 
the Genie Colour. Only two 
parameters are specified, tone and 

duration, each being a numeric ex- 
pression between | and 258. Each 
unit of the duration number is equal 
to approximately 75 thousandths of a 
second. 

The great strengths of the MC10 
are that Tandy have not gone the 
route of a membrane keyboard but 
have rminiaturised a full size 
keyboard; they have not gone the 
route of cheapening the package, 
nor the quality of the electronics. 

Of course, as the reader has 
doubtless realised, the great ornis- 
sion is colour and graphics corn- 
rnands. This is really why it is unfair 
to cornpare the machine to a ZX 
Spectrurn-like microcomputer. The 
MC10 does not pretend to be high 
resolution, nor does it offer any of 
the extended colour cornmands of its 
big brother, the Tandy Colour Corn- 
puter. It is essentially what it sets out 
to be, a miniature colour machine 
with all of the advantages and disad- 
vantages of such a piece of hard- 
ware. 

THE MODEL 100 
The Model 100 is a fascinating and, 
to a large extent, unique offering 
frorn Tandy. Its closest cornpetitor is 
the Epson HX-20: this is hardly a 
competitor, though, because the 
100 has a liquid crystal display sorne 
three or four tirnmes bigger than the 
Epson's. 

The 100 is a truly portable 
rnachine. It measures 11%" long by 
842"" deep and 2” high. It weighs 
4 lb and can, therefore, be carried 
guite comfortably in a reasonably 
sized brief-case. It has a full-sized 
QWERTY keyboard and has a very 
pleasant feel, the keys giving a 
distinctive click when they are 
depressed. A number of non-alpha- 
nurneric keys are supplied, in- 
cluding Escape, Control and Caps 
Lock. There are three other special 
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keys along the bottom row of the 
keyboard. On the left is GRPH and 
on the right CODE and NUM. 

The Code key generates foreign 
language letters and accents. The 
specimen that I have was shipped 
frorn the States; hence | will not go 
through the foreign letters available 
because they may well be different 
on the UK model. The GRPH key 
generates a set of graphics in con- 
junction with the Code key. The 
Numeric key is unique; it converts 
the U, land O keys to 4, 5and 6, the 
/KandLkeysto 1, 2and 3, and the 

key to 0. In other words, the 
Numeric key converts a set of nine 
<eys into an irnitation numeric pad. 

I think I ara right in saying that 
the liquid crystal display is the 
argest available on a microcom- 
puter -— eight lines by 40 
characters. Interestingly, the 
nachine supports dot addressable 
graphics of 64 rows by 240 columns. 
Very interesting effects can be ob- 
tained with this feature. 

Apart frorn the size of the 
display, however, what attracts me 
to it is a little dial on the right hand 
side of the cornputer. Moving this 
alters the visual angle of the display 
electronically, thus not only raking 
it easier to read, but also circum- 
venting the problem one often gets 
with LCD when it is at a particular 
angle to the light source. 

Between the display and the 
keyboard is a set of 16 thin keys set 
out in four groups of four. Twelve of 
thern are special purpose keys, eight 
of these being programmable. The 

bank on the extrerne right are the 
four arrow keys and, of course, con- 
trol the cursor. The four special pur- 
pose keys in addition to the user 
definable ones are Print, Label, 
Paste and Break. The Print key 
sends the screen to the printer; 
Label displays on the bottom line of 
the screen the functions to which the 
eight function keys have been defin- 
ed; Paste is used with the Text 
Editor. 

The normal Centronics- 
compatible parallel printer port is 
available, as is an RS232. Behind a 
small door in the bottorn of the 
rnachine is an expansion bus, plus a 
ROM socket for additional software 
which Tandy will be issuing. 

The CPU runs at 2.4 MHz and 
is, therefore, roughly similar to the 
Model II]. The machine comes in 
two rernory configurations, 8K and 
24K RAM: there is a 32K ROM. This, 
as its size will intimate, contains 
more than just the BASIC Inter- 
preter. 

SOFTWARE/FIRMWARE 

What makes the Model 100 unique is 
not only the large display, but also 
the software written into the 32K 
ROM. This consists of a Microsoft 
Extended BASIC, a limited but easi- 
ly usable word processor, an ap- 
pointment scheduler, cornrnunica- 
tions package and address handler. 
As all of this software was written by 
Microsoft it is, to a certain extent, 
interactive. I do not know how much 
of the ROM is taken up by the inter- 

The portable Mode! 100 — a real computer in your briefcase. 
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preter: to a large extent it is sirnilar 
to the interpreters in previous Tandy 
models, but there are quite a few 
new keywords. Some of thern, of 
course, are only of import to the 
communications package. For in- 
stance, One can define a corn- 
rnunication interrupt and use the 
command ONCOMGOSUB. A 
sirnilar cormmand is available for a 
rnodern interrupt and, for that rnat- 
ter, a tire interrupt. 

I particularly like the simple 
word processor in firmware. A 
qumnber of people nowadays, par- 
ticularly businessmen, carry 
miniature electronic typewriters 
around with ther. Most of these, of 
course, include a form of text editor, 
but the one in the 100 is far better. 
More to the point, it has a large 
screen: hence, it is very easy to use 

the word processor to produce let- 
ters and documents. 

The Schedule prograrn is essen- 
tially a simple data base manager, 
as to a large extent is the Address 
program. A nice idea is that RAM is 
partitioned into RAM files — the 
rnaximurm is 19 on a full computer. 
Programs or files are called by posi- 
tioning the cursor over the ap- 
propriate name on the screen and 
then hitting the Enter key. On first 
power-up the machine shows the 
programs in mernory. For instance, 
on an ‘untouched’ machine the 
screen will corne up with BASIC, 
TEXT, ADDRSS and SCHEDL, and 
you choose which one to use. This is 
a very neat way of accessing pro- 
grams and files. 

The manual is up to normal Tan- 
dy quality, although it does exhibit 
the Tandy habit of missing out one 
or two iterns of information. 
However, one can say this about 

pretty well any rmicrocornputer 

rnanual. In view of the environment 

in which it is supposed to be used, it 

is very convenient that the rnanual is 
spiral bound so that it lays flat on the 
knee. 

Surprisingly, the manual does 
not contain any sort of tuition on 

BASIC. If the machine really is air- 
ed at the businessrnan, or as Tandy 

say ‘as an executive work station”, 
then a few pages of ‘BASIC tuition 
would surely have a place. Even so, 
the Model 100 is a super little com- 
puter. 

Model 4, 16K, cassette-based: £749 

Model 4, 64K, one disc drive: £1299 

Model 4, 64K, two disc drives: £1499 

Model 4, 128K, two disc drives: £1598.95 

MC10: Not yet available 

Model 100, 8K: 
Model 100, 24K: 
All prices include VAT 

£499 
£649 

Table 4. Prices for the new machines. 
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SHARDS SOFTWARE 
189 ETON ROAD, ILFORD, ESSEX IG1 2UQ 

WE PROUDLY INTRODUCE.... 
FOR THE 
DRAGON S2... 

EMPIRE’ 
.... THERE IF NO HIDING PLACE .... 

ENTHRALLING NEW GAME FOR YOUR DRAGON 32 

EXCITING GAME OF STRATEGY FOR ONE PLAYER 

DESTROY THE EVIL DRAGON EMPIRE BEFORE IT CONQUERS 

THE WORLD 

INCLUDES 7 WORLD MAPS AND ON SCREEN SCORING 

8 LEVELS OF DIFFICULTY 

AUTOMATIC PLAYING FEATURE . SIT BACK AND WATCH THE 
WORLD BEING OVERWHELMED .... seveseeoeeussenerranenes 

100% HIGH RESOLUTION GRAPHICS WITH MACHINE CODE .. 

NO JOYSTICK NEEDED 

FULL PRINTED INSTRUCTIONS ... 

AVAILABLE FOR ONLY £6.95 (INC. VAT) FROM: YOUR LOCAL DEALER 
OR BY MAIL ORDER AT THE ABOVE ADDRESS. 

TWICKENHAM 
COMPUTER CENTRE LTD 
tla € commodore 

Launch your BBC micro 
with the 

Torch Z80 Disc Pack 
Another best British product 
from the leading BBC/Acorn stockist 

BBC ModelA£299 BBC Model BE399_ We stockallthe extras: 
Floppy disk interface 

Wordwise Word Processor (needs 1.0 System) Econet network interface 
Software — Acorn, Bughyte, Computer Concepts (logo 2) —_ Voice synthesis circuits 

Acornsoft on Disk elite el 
Joysticks for the BBC — 100K Single Disk Drives >) Cassette recorders 

BBC 800K Twin Disk Drives Del malts paar 
Daisywheel printers 

Torch 800K Twin Disk Drives with CPN Teletext & Prestel units 
Monitors + Disk drives 
(subject to availability) 

Commodore 64: £299 ¥% Coming soon: Acorn Electron —phone your order now! 

| > Apple IIE 64K on special offer — phone for latest price alll | 

ACORNSOFT Software for the BBC; cke! Raid 
Business Games Meteors 
Tree of Knowledge Arcadians 
Peeko-Computer Pack Sliding Block Puzzles 
Algebraic Manipulation Pack Cube Master 

Creative Graphics Cassette Chess 

Graphs & Charts Cassette ALL AT £9.95 EACH 
Desk Diary 

Philosopher's Quest — Books for the BBC: 
Sphinx Adventure Creative Graphics 

Monsters Graphs & Charts 

Snapper LISP on the BBC 
Planetoid FORTH on the BBC £7.50 EACH 

Plus software, peripherals, games, books and much more always available from. 

Twickenham Computer Centre 
72 Heath Rd Twickenham Middx TW1 4BW (01-892 7896/01-891 1612) 
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TRS80 (LEVEL 2) 
ZX SPECTRUM — 2X81 

SUPER SOFTWARE PACK 

25 Great programmes on one pack: Star Wars, Gambling Machine, Break- 
out, Trap It, Population Simulation, Corridors of Doom, Housebreak, Towers of 
Hanoi, Butterfly Chase, The Vault, Yahtzee, a ths, Calendar, Amazing 3D 
Mazes, 3D Noughts & Crosses, Jackpot, Bandit, Hangman - Musical, Bib 
History and Sport, Mastermind. Spelling, Diary Anoorue Ele and Time Warric 

Here are descriptions of just a few o; the games 

HOUSEBREAK You enter a house at night in an attempt to rob it of mone 
and any gold and silver items you can find. Your object is to clean out t 
house. Inthe dark you must avoid bumping into the furniture. After an interval o 
time an alarm will sound and a short while later the lights will be turned on 
vicious dog is then released and you have to use all your skill and cunning 
avoid getting bitten as he chases you around the house. Any injuries caused by 
the dog will slow down your escape. The game 's played in real time, has 
excellent graphics elms is very exciting, A new house is generated each time 
the game is played 

CORRIDORS OF DOOM! A dungeons & dragons type game that is very 
addictive. You can never win this game by chance. A lot depends on 
discovering the secrets of just how you have to deal with each individual 
monster in the game. There is a liquid which will destroy the Werewolf — but 
which one? How can you tame the giant spider? Will you ever learn the secret 
of how to defeat the Blood Devil? All of the monsters have treasures for those 
who are both brave and wise enough to overcome them, but to escape alive 
you must first cross some very nasty pits. Play it again and again 

AMAZING 3D MAZES Wander through the giant 18x18x18 mazes 
collecting treasures, you know where they are, but how do you get to them? 
Extra points are awarded for finding the shortest routes. Don't get too frustrated 
by apparent dead ends 

3D NOUGHTS & CROSSES Played inside a 4x4x4 cube, this is agame for 
the intellectual. Great graphics. It plays a mean game and wins about nine out 
of every ten games it plays 

TOWERS OFHANOI! Youwill welcome this classical puzzle whichis amust 
for anyone with a computer. The problems difficulty depends on how many 
disks you use. It might only take you a few minutes with four disks, but with all 
nine it could take all day. Two variations of the game are included. There is a 
constant display of Hours : Mins : Secs, so that you know how well or how badly 
you are doing at any particular stage. If you find you cannot work the problem 
out! The computer will show you the shortest possible solution 

THE VAULT A high security vault in Oxford. (The game can be changed to 
centre around your own home town) has ten doors, each with its own five figure 
combination. The combination of the nine inner doors are known. but only the 
manager knows the combination of the outer door, Unfortunately the manager 
has got himself locked in the Vault. It is your job to get him out before all the 
Oxygen is used up. The computer will give you metaphorical clues to how near 
you are getting. The time switches which change the combination every so 
often can prove aproblem, This is a case which really puts your powers of logic 
to the test 

POPULATION SIMULATION This is a game for two players, each 
becoming the leader of one of the planets ‘Techno’ & ‘Primo’. It is a battle to 
survive, Each decade a player must decide various things in gov 
planet. he must carefully balance production and technology ag 
consumption and population. He can either negotiate with his opponent or 
declare war on him. How about sending out an exploration party in search of 
new wealth. Only the experienced last very long 

TIME WARRIOR You are an experienced time warrior and you have been 
sent on a mission to rid the Universe of imposters who have taken up key 
positions in ten different time sectors. In this adventure you will face the 
gladiators in Ancient Rome, find yourself in a gun fight in Old America, help 
Hillery climb Everest, joust with the Black knight. It's all to be done in ‘Time 
Warrior 

The full cassette of 25 programmes is 

sent to you for only £8.95 inclusive 

Please feel free to write or phone for 

details of other programmes 

Trade enquiries welcomed 

Telephone John Wilson on 0608 3059 

SPARTAN SOFTWARE 

(DEPT. CT) 
9 Cotswold Terrace, 

Chipping Norton, 
Oxon. 
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Opinion: Readers’ letters PRINTOUT 

PRINTOUT 
WT RATE 

The review of the Camputers Lynx 
in your June issue, despite being 
very thorough and a good piece of 
work, was a trifle unfair towards 
this micro. In particular, the 
reviewer says of the standard 48K 
machine that “There is no question 
of trading screen resolution for 
working RAM. The present 
machine has 16K of working 
RAM”. 

In fact, it is possible to use 
about 32K of RAM for programs, 
and I enclose one of Level 9’s 32K 
adventure games to prove it. 

The extra memory cannot be 
used for BASIC, but is available to 
machine-code programs without 
too much trouble — I suggest that 
interested owners contact 
Camputers (and not Level 9, 
please) for information. 

Yours faithfully, 
Pete Austin, 
Level 9 Computing 

Dear Lin, 

I feel that I must comment on your 
review of the Lynx in the June 
issue. One major inaccuracy is in 
the reviewer's description of the 
memory map. The workspace RAM 
is not doubled from 16K to 32K as 
stated. It is quadrupled to 64K by 
replacing eight 4116 RAMS with 
4164 chips and changing a few 
links (groan!) on the PCB. I have 
successfully carried out this 
upgrade, giving myself 38526 
bytes free for BASIC. The reason 
for this number is that 24K is 
overlayed with the ROMs, and 
therefore unusable without 
deselecting them. This in fact is 
what would be required to 
implement CP/M — the ROMs are 
switched out and the DOS is 
booted up in the 64K of RAM that 
becomes available. It is therefore 
not necessary to add a third bank 
of RAM, as presumed by the 
reviewer. 

I would also like to take issue 
with your statement that the Lynx 
does ‘'.. .not meet the published 
specification in full.’’ Come off it 
— what micro does everything that 
the adverts say? Consider the 
Oric- 1] — the brochure for that 
machine claims the existence of 
DOUBLE, FLASH and INVERSE 
commands, none of which are 

actually present on the machine. 
Then there is the BBC Micro — 
how long did it take Acorn to 
bring that up to its published 
specification by the introduction of 
OS 1.2? However, your reviews of 
the Oric-1 and BBC (admittedly 
not written by the same people) 
failed to mention these facts. In 
this respect I feel that you have 
been rather harsh on the Lynx, 
especially as the Oric-1 and others 
have more serious bugs in their 
firmware. Having said this, I must 
agree with everything you say 
about documentation and quality 
control. 

Use of a logic probe reveals 
that the Break key is connected to 
the INT pin of the Z80A. As the 
operating system disables 
interrupts, it is not surprising that 
Break does nothing. However, 
executing the assembly language 
instruction EIT results in an 
interrupt being generated — 
without Break being pressed. Do I 
have a dodgy pull-up resistor? 

Would anyone interested in 
forming a national user group for 
the Lynx; if so please write to me. 
I will be pleased to write hardware 
and software articles, write 
programs and evaluate software 
contributions. However, I would 
like others to handle newsletter 
distribution and general 
administration. 

Your faithfully, 
C. Cytera, 
30 Wellington Drive, 
Harmans Water, 
Bracknell, 
Berkshire RG12 3NG. 

(* Don Thomasson replies: The 
advertised memory capacity of the 
Lynx is 192K, which implies three 
64K banks. Within this framework, 
a number of arrangements are 
possible, including the one stated 
in the review and the one Mr. 
Cytera outlines. Whether this 
arrangement would meet the CP/M 
requirement would need to be 
checked. At the time the review 
was written, the use of a third bank 
was under active consideration, 
since that looked like a preferred 
solution. 

It is agreed that few recent 
computers have met their stated 
specifications in full. Is there any 
reason to conceal that fact? Lynx 

owners have said that the machine 
was let off lightly, not treated 
harshly, but there seemed to be no 
point in going into every last 
detail. It is perhaps unfortunate 
that other machines have been 
reviewed even more leniently, 
because that could mislead 
members of the public, but 
covering every aspect of 
performance can take guite a time. 
The Lynx review involved about 
three months of study. That seemed 
worth while, because the concept 
of the machine is very good. When 
the implementation is equally 
sound, the Lynx could be very 
good indeed. 

With regard to the Break key 
and interrupt, it can only be said 
that no interrupt mode is set, so 
the default interrupt mode applies. 
If an interrupt has been called at 
any time between a disable and an 
enable, it will be executed at the 
end of the instruction following the 
enable. It is therefore useful to call 
disable just before enable, clearing 
any outstanding interrupts *) 

I have read your review of the 
Hobbit, and have also used one for 
about a month. First, Control B 
and Control C work perfectly all 
the time. I use the parallel port 
and Epson FX80. Ikon have 
replaced the operating manual as 
they said they would. The new 
manual is a neat, spiral-bound 
booklet with a red cover printed 
on good quality paper. It devotes 
a page to each * Command, and 
describes al] the error messages 
(eg Checksum) and what action to 
take to correct cause of error. 

In operation, it is simple to use 
and very reliable. In the time I 
have used the Hobbit it has never 
failed in saving or loading 
programs or files. It has been used 
for sequential files, relative files, 
the updating of files by reading 
from one file and writing to 
another. The APPEND instruction 
works every time; I tried the 
Append 10 times on one file 
without any error. I have also used 
the Append with Wordwise, - 
joining work typed on different 
occasions. 

Because of the ease of 
Saving/Loading, my use of the 
computer has increased; I now 
save everything and anything 
knowing that the Hobbit takes care 
of finding the program or a space 
for a program. With regards to the 
loss of memory, Ikon are to 
produce a small sideways RAM 
module so that no user memory 
need be Jost for the buffers of the 
Hobbit. As for the solid black > 
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Opinion: Readers’ letters 

metal case of the Hobbit, if you 
want an ornament you will be 
disappointed, but if you want a 
good versatile reliable system you 
will be satisfied. 

Yours faithfully, 
J. Smithe, 
Bradford 

Thank you for your review of the 
HOBBIT floppy tape system for the 
BBC. It was very fair, considering 
the equipment we lent you, but I 
wonder if I may bring your readers 
up to date on the current system. 

1) The manual with which you 
were supplied was a provisional 
one. I enclose a copy of the 
current manual, which has now 
been sent out to ALL purchasers of 
the system. I hope you agree that 
itis a big improvement on the 
original. Our feedback from 
customers has been positive. 

2) The current version of the 
operating system does NOT have 
the difficulty you mention with 
control-B and the printer. I have 
personally tested this out on 
version 0.1 of the operating system 
in BASIC and version 1.2 using 
BASIC, WORDWISE and VIEW. 

3) The real time clock is NOT 
corrupted as you say. It merely 
stops while the HOBBIT is 
running. The data line to the 
cassette has to be toggled at 
intervals of 160-320 microseconds. 
To do this it is necessary to disable 
all internal interrupts. You are 
correct in saying that this ought to 
have been pointed out in the 
manual. 

4) The only problem of any 
consequence which we are having 
at the moment is a slight 
incompatibility with the word 
processor VIEW (WORDWISE 
functions perfectly). We are 
publishing a patch which 
overcomes most of the problems, 
although LOAD still does not 
function. This is easily bypassed 
by using NEW followed by READ. 
Everything else seems to work 
when the patch is used. This letter 
was written using VIEW. We are 
still working on the problem and 
hope to come up with a complete 
solution. 

5) We hope to release our 
“ZERO-RAM"” option towards the 
end of June. This provides 4K of 
RAM paged with the ROM so that 
you can have a fully operating file 
system with two drives and three 
buffers and still keep PAGE at 
&E OO. 

6) You mention possible 
competition in the form of 342” 
disc drives. It is worth noting that 
it costs £100 to have the disc 
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interface fitted, before even 
thinking about the drive itself. If 
anyone has a high speed storage 
system that can be run from a user 
port then I suggest they contact 
us. We can offer a very good 
operating system to drive it. 

7) Fitting of the HOBBIT has 
been simplified. Current ROMs are 
able to operate at 2 MHz and this 
removes the need to change any 
links or cut any leads. There is not 
much we can do about making it 
easier to plug a chip in! 

I hope that covers most of the 
little points that you say ‘niggled” 
you. As you know in this line of 
business it is almost impossible to 
get things right first time. Acorn 
released the BEEB with bugs in the 
cassette operating system, Sinclair 
had bugs in the ZX81, and need I 
mention Oric-1 or Lynx. 

Yours faithfully, 
L. J. Want, 
Co-author of the HOBBIT 
Operating System. 

( * Henry Budgett replies: I am 
saddened to see that your new 
manual contains no diagrams at 
all! While the text is, in some 
cases, an improvement, the lack of 
any decent illustrations cannot 
exactly be described as a great 
step forward in user 
documentation. The warning to 
turn the BBC Microcomputer off 
before fitting the HOS is stil 
missing, a message that should be 
printed very clearly on the first 
page! 

The comment I passed on the 
status of the clock being corrupted 
still stands. If you stop a real-time 
clock while an HOS command is 
being processed, the clock will not 
hold the correct time when that 
process is finished. Its contents 
are, therefore, corrupt. 

My view on the possibility of 
attaching 342” discs was, and stil] 
is, that while these are obviously 
going to be more expensive they 
do allow access to a ‘standard’ 
operating system environment. You 

do not have to instal the DFS 
circuitry to attach discs, they can 
be accessed through any port. 
Admittedly they will be slower 
because they cannot perform DMA 
but they will still operate, given 
suitable systems software. *) 

In reply to the difficulty 
encountered by N.J. Fitten (June 
1983) in saving/loading programs 
from/to the Casio FX-702P, the 
problem is almost certainly due to 
the high input impedance 
presented by the calculator. 

Portable cassette recorders are 
primarily designed to drive 
loudspeakers of at most a few tens 
of ohm impedance. The output 
amplifier of the recorder is usually 
isolated from a direct connection 
to the loudspeaker by means of a 
capacitor which has to have a high 
value of capacitance to enable low 
audio frequencies to be 
reproduced. Invariably, an 
electrolytic capacitor is used 
which unfortunately 
characteristically means a small 
polarising current flows into 
whatever is connected to the 
output. If this happens to be a high 
input impedance calculator, a DC 
voltage is produced which can 
prevent the calculator from 
distingushing between the high 
and low states used as digital 
information. 

The cure is to place a resistor 
between the output and the earth 
connection, of a value of about 
470 ohms, best soldered inside the 
recorder. I made this modification 
to my son's FX-502/FA1 cassette 
recorder combination which now 
works perfectly. If Mr. Fitten is not 
able to make this modification 
himself, a repair shop should do so 
for a small charge. 

Yours faithfully, 
S. F. Clarke, 
Chelmsford 

Just a brief note in objection to your 
July cover. Thus far most computer 
firms on all sides have managed to 
steer clear of sexist, oppressive 
material. Hopetully you will do the 
same! If not, then be assured that I 
am one reader who will stop 
reading. 

Yours faithfully, 
J. McLae, 
London NI. 

I buy Computing Today every 
month and so far have enjoyed 
reading a magazine that gives 
information in interesting, 
comprehensive articles with 
humour. 

However, I was deeply offended 
when I saw the cover of the July 
issue. It is sexist and degrading to 
women — an aspect of journalism 
that I had not identified in your 
magazine until now. 

As a teacher of Maths and 
Computing, how am I to successfully 
convince girls as well as boys of the 
importance and relevance of this 
part of the curriculum? As long as 
magazines such as yours continue to 
present girls and women as 
attractive sexual accessories to 
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technological progress, it’s no 
wonder that girls feel they have no 
real part to play in it. Don’t you feel 
you have a responsibility to incite 
interest in, and enthusiasm about, 
computing in ALL members of 
society? 

Yours faithfully, 
Alison McMichael, 
Shepherds Bush. 

With regard to the cover of your 
July, 1983 issue of Computing 
Today, I fee! required to comment 
on the unsuitable nature of its 
design. Surely there is a more 
appropriate and acceptable method 
of introducing the topic of 16-bit 
microcomputers than that which was 
employed. 

The use of a uniformed 
schoolgirl as focal point on the 
cover was an unconscionable abuse 
of the most blatant variety of sexism 
in advertising. Perhaps the garter, 
nylon stockings and pointed bra 
were meant as a joke, to act in 
counterpoint with the multitude of 
phallic symbols (unsheathed (!) 
lipstick, enlarged (!) interface plug 
and baseball): It may have been the 
artist's intention to denigrate both 
sexes; this does notin any way 
compensate, however, for damage 
done to women by the 
representation of young womanhood 
on the cover. Your readers do not 
profit by this exploitation of women 
as sex objects, and you do your 
magazine incalculable injury by 
encouraging an association with 
unacceptable and insupportable 
attitudes. 

Yours faithfully, 
Dr. K. Sterling, 
School of Management, 
Leicester Polytechnic. 

*That makes it unanimous, then — 
I didn't like the cover either. Or 
last month's. Unfortunately I joined 
—-T too late to make any changes: I 
san only apologise for any offence 
caused and assure readers that it 
won't happen again — Ed. *) 

A study of the Osborne I keyboard 
will reveal that there are some gaps 
in the ASCII character set, though 
all may be displayed. A little 
investigation reveals that the gaps 
may be filled by using the Control 
key in unlikely places. The 
characters I have found are listed 
below. Delete is particularly useful 
when using the Osborne as a 
terminal, as some computers use this 
rather than backspace to delete the 
last character on input, 
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Yours faithfully, 
A. David, 
Canada 

CHC MnT RCo 

eshift-/ 3) 

Many thanks for your article on the 
Jupiter Ace. It prompted me to buy 
one and I certainly haven't regretted 
it, Trecommend it to anyone who 
doesn’t know FORTH and would 
enjoy the stimulating challenge of 
learning it. By the way, does anyone 
out there know where I can get more 
information either about FORTH or 
about the Ace itself? 

Yours faithfully, 
Andrew Keen, 
Southampton 

Owen Bishop's review of the Jupiter 
Ace (May 1983) was, I thought, well 
written and fair to the machine. 
Unfortunately, in his last section he 
was less than fair to the FORTH 
community; there is a viable and 
thriving body of enthusiasts both at 
the FORTH Interest Group and here 
at COMSOL. The FIG secretary is 
Keith Goldie-Morrison at 15 St 
Albans Mansion, Kensington Court 
Place, London W8 5QH. 

I must also take this opportunity 
to correct the book title you quoted; 
the publication by Tom Hogan is 
actually entitled Discovering 
FORTH’, and J agree it is of 
indifferent quality. COMSOL, being 
a major vendor of professional 
FORTH systems, stocks a few books 
that we consider to be the best 
currently available as follows: ‘The 
Complete FORTH’ by J. Winfield, 
Wiley & Son 1983; low cost, simple; 
‘Starting FORTH’ by L. Brodie, 
Prentice Hall, 1982, best all-round 
textbook: ‘Threaded Interpretive 
Languages’ by R. Loeliger, 
McGraw-Hill, 1981; for the systems 
person. 

More information is available by 
calling COMSOL on 09328-65292 or 
by contacting FIG. 

Yours faithfully, 
N. L. Vine, 
Director, 
Computer Solutions Ltd 

PRINTOUT 
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Iread D.S. Peckett's article on 
FORTH with interest, but I was 
surprised to find no mention of 
Extended Fig-FORTH from Atari 
under systems available. Extended 
Fig-FORTH (APX 20029 on disc) is a 
full implementation of Standard 
Fig-FORTH as defined in the Fig- 
Implementation Guide and follows 
the 6502 Rev 1.1 sources as supplied 
by Fig, with additional definitions 
including double precision words, 
floating point and Colour/Graphics 
to take advantage of Atari's extra 
features. 

Additional facilities include 
SAVE (which allows you to make a 
self-booting image of FORTH on 
disc and will include any new 
definitions you add) and DECOMP 
(decompile) in Debug. All of this is 
available for a modest £29. 99 on 
disc and requires 24K RAM. 

Yours faithfully, 
Mike Wilding, 
Atari International (UK) Ltd, 
Slough. 

One small error in the listing on 
page 33 of your July edition 
prevents this program from working. 

The instruction on line 1370 
should be followed by a semi-colon 
and nota colon as printed. 

Yours faithfully, 
T.I. Pothecary, 
London SE19. 

Iam the owner of a Sharp MZ-80K, 
which I have owned now for over a 
year. Up to that date I have been 
unable to lay my hands on any 
REAL adventure programs, for 
example, the Mysterious Adventures 
series that you reviewed in the 
June ‘83 edition. 

Please could you put me in 
touch with any software houses that 
could help me tax my brain by 
submerging me in a dark castle with 
only a bent nail to help me. 

Yours faithfully, 
Cp! May, 
BFPO 43 

( *If you contact the following 
software companies and browse 
through their catalogues, you'll 
doubtless find something to your 
taste. Kuma Computers, 11 York 
Road, Maidenhead, Berks (phone 
0628-71778); Sumlock Bondain Ltd, 
a City Road, London EC1. —Ed. 
* 
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PUTAMART 
AT A GLANCE:..AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE... 

r\V{@)\\) ! 

=sOie 
‘SORD COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

Z. R. International Ltd., 
Suite 1, St. Johns, South Parade, Bath, 

Avon. Tel: 0602 413494. 

BERKSHIRE 

Iicro PRINTER 
eneral SPECIALISTS 

Call for advice on printer selection 
Epson & Microline stockists. Interfaces & cables 

available for all popular micros 

6 THE BIRCHWOODS, TILEHURST. READING. 

TEL: 0734 25226 

a 

Churchfield Ra., 

4 Frodsham. 

Tel: (0928) 35110 

Open: 6 days 9-6. Retail and Wholesale. Apple Il & III 
Atom, BBC, VIC20/64, Newbrain, Dragon 32, Electron 
Spectrum. All accessories. Easy parking off M56. > 

| Computer . 
dunk Shop 

We Buy, Sell, Break Computers & Peripherals 

10 Waterloo Rd, Widnes, Halton. Tel: 051 420 4590 

HOME AND BUSINESS 
COMPUTERS 

E & B Systems, 
The Precinct, 20 Dingle Walk, Winsford 

Cheshire. Tel: 06065 53722 

CLEVELAND : 

BRIERS COMPUTER SERVICES 
Polytechnic Bookshop (at the Poly) 

1 King Edward Square, 
Middlesborough. 

Tel: 0642 242017. 
“Everything for the Genie computer’. 

CORNWALL/DEVON 

A. B. & C. COMPUTERS (CT) 
Duchy House, 6 Lower Aylmer Sq., St. Austell. 

Tel: 0726 64463/67337 

Wide range of popular Micros, Printers, books and 
accessories. We stock all U need — try us first for 

service and competitive prices 

PLYMOUTH’s hascom 
DEALER 

S & R BREWSTER LIMITED 
86-88 Union St., Plymouth PL1 3HG. 

Tel: 0752 665011 Open: 6 days. 

74 

WEST DEVON ELECTRONICS 
15 Station Road, Horrabridge. 
Tel: Yelverton (0822) 853434 

DRAGON SALES & SERVICE 
All repairs carried out in our own workshop 

SsOfeO 
‘SORD COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

Apollo Administration Bureau, 
11 Market Place, Penzance, Cornwall. 

Tel: 0736 66336 

DORSET 

Deverill Computer Services Ltd. 

elephone: Pc tai )202)684441 

‘appic comput Open: 
@ ee AotnsEri 9-5.30 Authorized Dealer 

SOfeO HOME AND BUSINESS 
‘SORD COMPUTER CORPORATION COMPUTERS 

Micro Xzec Ltd., 
Walton House, Richmond Hill, 

Bournemouth, Dorset. Tel: 0202 21220 

BEARMINSTER LTD 
34-36 HIGH STREET, BARKINGSIDE, ILFORD. 

TEL: 01-550 2333 
THE “BOOKEEPER” — A complete smail business 
system to handle sales, invoicing, stock, purchasers & 
nominal. Incl. printer, installation and training £3,750. 

Dealership enquiries welcome. 

GLOUCESTERSHIRE 

Sie. 
‘SORD COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

Micro Experience, 
ist Floor, 47-49 Worcester Street, 
Gloucester Tel: 0452 500010 

HAMPSHIRE 

23 Cumberland 
Place, S’‘hampton 

Tel: (0703) 38740. (C.R.A. member) 
Open: Mon-Sat 9.30am-5.30pm (Sat 1pm) 

OSBORNEG in stock 

HERTFORDSHIRE 

NEWBRAIN SPECIALISTS 
HARDWARE & SOFTWARE 

Printers, EPSON, SHINWA, JUKI etc. Monitors 

Tape Recorders. Mail Order/Access 

ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 

COMPUTING TODAY 
PRESENTS YOUR OWN 

“WHERE TO BUY IT’ GUIDE. 

KENT 

MEDWAY COMPUTERS 
141 NEW ROAD, CHATHAM. 

Tel: 0634 826080 
Open Mon-Sat 10 - 5. Closed Weds 
Most computers and software stocked 

HOME AND BUSINESS 
COMPUTERS 

SsOfe 

Spand Commercial Services Ltd., 
3-5 Portland Road, Hythe, Kent. 

Tel: 0303 65351 

NORTH KENT 

GRAVESEND HOME COMPUTERS LTD. 

39 The Terrace, Gravesend Tel:047450677 

ZX 81 — Spectrum — Dragon — Jupiter — Oric 

Colour Computer News ... Software, hardware 
books, Courses + service 

LANCASHIRE 

Sec 
SORD COMPUTER ConPoRATION HOME AND BUSINESS 

COMPUTERS 

A. R. Gerrard (Micros) Ltd., 
26 Rosehill Drive, Aughton, Ormskirk, 

Lancashire Tel: 0695 422329 

LANCASHIRE 

MiiROS 
51 QUEEN STREET, MORECAMBE. 

Tel: 411435. Also open Sundays. 
Sinclair, Commodore, Acorn/BBC + Dragon 

Authorised dealer te. Imagine, Quicksilva 
Artic, Melbourr e, Silversoft etc 

LEIGH COLOUR 
LABORATORY LTD 
87 Chapel St., LEIGH, 
Tel: 0942 607661 
Open: 9 — 5.30. 

GT. MANCHESTER 

» 2.2.9.2.0.9.2.2.2.2,9.8.9.0.9.9 9 

* A&B F SOFTWARE ¢ F 
HAHA ARR 

830 HYDE ROAD, MANCHESTER. 
Tel: 061 223 6206 

Open: Mon-Fri 9.30-5.30, Sat 9.30-5.00 
Full range of software/hardware for most 
micro computers. Credit cards accepted. 
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PUTA 
AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE... 

GT. MANCHESTER 

Ni Cc COMPUTER 
SHOPS 

29 Hanging Ditch, Manchester. 
Tel: 061 832 2269 

Open: Mon-Fri 9.30am-5.30pm. 
Sat 10-5. Retail and Wholesale. 

LINCOLNSHIRE 

aa ‘| SHARP CENTRE 
16 Melville Street, 
Lincoln. . 
Tel: Lincoln 32379. 
Open: 9am-5.30pm closed Wed. 

LONDON 

BUTESHOP comeutercano 
324 Euston Road, NW1. 

Tel: 01-387 0505. 
Open: Mon-Fri 9am-5.30pm. 

(C.R.A. member) 

SOfe SORD Po Coe HOME AND BUSINESS 
COMPUTERS 

Integrated Business Micro Systems Ltd 
223 Regent Street, London W1. 

Tel: 01-878 9847 

HENRYS COMPUTER SHOP 
404-406 Edgware Road, London W2 1ED. 

Tel: 01-402 6822 

Open: 6 days a week. Order by phone or call 
in and see for yourself 

Scie 
'SORD COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

Microstream, 3rd Floor, 
Greenhill House, 90-93 Cowcross St., 

London EC1 Tel: 01-251 5377 

SOle HOME AND BUSINESS 
SORD COMPUTER CORPORATION 

COMPUTERS 

Shendal Ltd., 
140 Cromwell Road, London SW7. 

Tel: 01-370 4491 

SOUTH LONDON 

CROYDON COMPUTER CENTRE 
29a Brigstock Rd., Thornton Heath 
Surrey. Tel: 01-689 1280 
BBC, Acorn, NewBrain, Genie, Oric 
Kaga Microvitek Zenith Monitors. OKI 
80, 82A + 84 Printers. Paper Ribbons, 
Software etc. etc, BUY/HIRE 

dee. 
COMPUTING TODAY SEPTEMBER 1983 

SQUARE DEAL 
375 Footscray Road, New 

E SEQ. Tel: 01-859 1516. 
rp, Atar. Dragon, Com 

ric, Lynx 

ware also 

MERSEYSIDE 

stocked, ) 

LYVERS@PFT 
66 LIME STREET, LIVERPOOL Tel: 051 - 708 7100 

Open: 6 days a week 9 till 5.30 

We specialise in our own Vic 20 software, Also 
software for Dragon, Sinclair, BBC, Acorn 

Texas etc. Plus peripherals 

MIDDLESEX 

L.B. ELECTRONICS 
11 Hercies Rd, Hillingdon. 

Tel: Uxbridge 55399 (24hr ans. service) 
Open: 6 days, 9.30am-6pm, (lunch 1-2.15 except Sat) 

Surplus equipment, memory, EPROMs etc. Also 

established mail order service 

Siete GORGG bs Ans HOME AND BUSINESS 
COMPUTERS 

Opus Systems, Unit 13, 
Staines Central Trading Estate, Staines 

Middlesex Tel: 0784 57265 

NORFOLK 

ANGLIA COMPUTER CENTRE 

88 St Benedicts Street, 
Norwich. 

Tel: (0603) 29652/26002. 
Open: 6 days 9am-5.30pm. 

NORTHERN IRELAND 

SOfel) 
‘SORD COMPUTER CORPORATION 

William Progress Services Ltd., 
4 Redhall Drive, Ballycarry, Carrick- 
fergus, Co. Antrim, Northern Ireland 

Tel: 09603 72741 

NOTTINGHAMSHIRE 

Sie 
‘SORD COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

HOME AND BUSINESS 
COMPUTERS 

Executive Data Systems Ltd., 
32 The Ropewalk, Nottingham 

Tel: 0602 413494 

OXFORDSHIRE 

=Ofe 
SORO COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

R-Mark Systems, 
5 East Saint Helen Street, Abingdon, 

Oxfordshire Tel: 0235 28179 

SCOTLAND 

VICTOR MORRIS GLascow 
TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 

PANASONIC, CUMANA, EPSOM ETC. 

340 Argyle Street, Glasgow G2: 041 221 8958 

SOfeD 
‘SORD COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

Admin Systems, 
23 West Princes Street, Helensburgh, 
Strathclyde, Scotland Tel: 043671189 

SHROPSHIRE 

Telkord Bilectronics 
@ Computing 
26a Bradford St., Shifnal. Also at: Bamber’s Base- 

ment, Telford Town Centre. Tel: (0952) 460008 

Jpen. Mon-V 9-8 Sat 9-6 

“compu 
the home computer shop 

11 Market Sq. Arcade 59 Foregate Street, 
Hanley Stafford 
Tel: Stoke-on-Trent Tel: Stafford 
(0782) 268620 (0785) 41899 

COMPUTER MECCA OF THE MIDLANDS 

COMPUTER CABIN 
24 The Parade, Silverdale, Newcastle. 

Tel: 0782 636911 

ViC-20, ZX81 hardware and software. BBC, Atom, 
Spectrum software 

SUFFOLK 

sOfe 
SORD COMPUTER CORPORATION HOME AND BUSINESS 

COMPUTERS 

Orwell Data Services Ltd., 
82 Fore Street, Ipswich, Suffolk. 

Tel: 0473 221274 

SUSSEX 

SHOU a 
56-58 South Street, 
Eastbourne. 
Tel: Eastbourne (0323) 639983/20496 
Open: 6 days 9am-5.15pm. 



LUMPUTAMART 
AT A GLANCE.. -AT A GLANCE...AT A GLANCE.. -AT A GLANCE...AT A GLANCE.. .AT A GLANCE... 

24 Gloucester Road, Brighton. 
Tel: 0273-698424. 

Open: Mon-Fri 10am-5.30pm, 

Sat 9am-5.30pm. 

HOBBYIST LTD. 
3 The Broadway, Manor Hall Rd., 

Southwick. Tel: (0273) 593345. 
Open 6 days 10am-7pm (Wed + Sat 5.30pm) 

Epsom HX20 Portable Computer, Apple Ile 

EAST SUSSEX 

SsSOrenDd 
‘SORD COMPUTER CORPORATION 

Newman Computers Ltd., 
2 The Broadway, Crowborough, 
East Sussex Tel: 08926 64340 

HOME AND BUSINESS 
COMPUTERS 

=SOfe HOME AND BUSINESS 
SORD COMPUTER CORPORATION COMPUTERS 

J. R. Instruments, 
Eagle House, Cranleigh Close, Sander- 

stead, Surrey Tel: 01-657 1700 

TYNE AND WEAR WARWICKSHIRE 

x 

H 

16 The Square, Kenilworth. 
Tel: Kenilworth 512127. SS2e/ 

HCCS associaTEs 
533 Durham Rd., Low Fell, 

Gateshead. Tel. Newcastle 821924. 
Open: 6 days Yam-5.30pm (Sat 

10am-5,.30pm). Specialists in: Acorn, 

BBC, Video Genie, VIC 20. 

= Please include my t business details in the next available issue of Computing Today: 

SIR Computers Ltd. 
91 Whitchurch Road, Cardiff. 

Tel: 0222 - 21341 
B00 Soe 

STEVE’S COMPUTER COMPANY LTD 

45 CASTLE ARCADE, CARDIFF. 
Tel: 0222 — 41905 

OPEN: Mon — Sat. 9 — 5.30 

FOR COMPONENTS TO COMPUTERS 

Siac 
‘SSORD COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

Coteglade Ltd., 
1275 Neath Road, Hafod, Swansea, 

Wales. Tel: 0792 470534 

PUT YOUR FEET UP 
SHOP WITH 

COMPUTING TODAY 

BUSINESS & LEISURE 
MICROCOMPUTERS 

Open: Mon-Fri 9am-5pm. % day Thur 
(lunch 1-2). Retail and Wholesale. 

CARVELLS OF RUGBYLTD 
3/7 Bank Street, Rugby CV21 2QE 

, _ The oe os 8 jelly, 

@ Rugby 

ichoLentre 
OEM COMPUTER SYSTEMS 

9-11 Regent Street, Rugby CV21 2PE, 

Tel: (0788) 70522/3/4 
THE FINEST COMPUTER SHOWROOMS IN THE MIDLANDS 

WILTSHIRE 

Slew 
‘SORD COMPUTER CORPORATION 

HOME AND BUSINESS 
COMPUTERS 

C. M. Computer Systems Ltd., 
Systems House, Bumpers Way, 

Chippenham, Wilts Tel: 0249 651341 

| YORKSHIRE | ; ote 

BRADFORD’S COMPUTER 
SHOP 

at Thomas Wright (Bradford) 
Ltd., Thorite House, Laisterdyke. 

Tel: Bradford 668890. 
Open: Mon-Fri 8.45-5.30. (Sat 12am) 

SYSTEM-SOFT 
THE BEST FROM THE REST 

Freepost, Ackworth, Pontefract WF7 7BR 
Ve stock an excellent range of software from leading 
manufactur for Spectrum, Dragon 20, BBC 
SAE for FREE catalogue Mail Order Only 

TCC PTL Rantineabncoctus ob conaeten semen LeqnoSeneanmepd: paonaoosce mi bucedasbengouc a a B N ? Me, | 
| 

(G(T CCCHBS ahaa SOO Ae ARGdRa Gon une Gancen bb oo DLOoe ooceucuedce noone DnUsnboras dooauen a N ®% 

1 ee OI AOSV SL cee. Sic tear ee Reet Fae ak P ont \4 
| PE a SR eae eae ME nd Sh eee Sek eee | a | FTO n CDA Aen RO Oke ocrer ere Coen V ¢/\ 2 a 

l Ut fone na ocean cab Horo cdcacied cama OOn ape GoncdaGuuoo obo oUAaoTomGao donao GaoooGunt 

| (oly Tinie h noncosadonuscunid cus oud sUsonoomeagdcednonn cco ccboCHUddodabanpoden Aono QuOUOnOS © ms of 

| Contact (© ffi COW SSO MV) heres rete rate etavoietercea crerenotel cena otelatorsberat sts “ovestreisiercterexeveheteterscokl oc celenerststetetoiere tniehetereyn:clciabstseteysteKens si 

7 Post To: Computamart, Computing Today, 145 Charing Cross Rd., London WC2H OEE. 
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WARNING! 
CERTAIN USES OF SPECTRUM-ZAP (2.0) 
MAY INFRINGE THE COPYRIGHT ACTS 

Spectrum-ZAP (2.0) has been designed to enable you to make copies of your 

expensive and fragile software. Spectrum-ZAP (2.0) will work on both 16K or 

48K Spectrums and since it uses none of the program area will copy a full 16K 
or 48K machine code or basic tape, even if it cannot be broken into! 

SPECTRUM-ZAP (2.0) — £5.95 
MAIL ORDER, DEPT CT, SCIMITAR SOFTWARE, 

3 PALACE GATES ROAD, WOOD GREEN, LONDON N22 4BW 

Or from selected retai/ stores 

AD INDEX 
AHKTER. Seng 305 SECS SSHBaMeGEs aSnorLL LMU cial 
AKINTECH sare meccerncn ae rena oe shee ane oboe 

YOUR 
BBC MICROCOMPUTER 

CAN BECOME 
A 

POWERFULL 

BUSINESS SYSTEM 
WITH THE 

TORCH Z80 DISK PACK 

ATARI oe gH dh Me beecneghet ecto g ele 

BICC V 
CAMB. LEARNING. 
CARDIFF MICROS.. 

CASCA\ 
CLWYD PERS. COMPS. 
COMP. CENTRE (HUMBERSIDE) 
COMPUTER MARKETPLACE 

DRAGON DUNGEON... 

HAPPY MEMORIES.. 
Software available includes: TE RTEXT Peistheveroany bveseseie mips 

Word Processing, Spreadsheet, Integrated 
Accounts. 

For prices and demonstration, contact: 

(WEST COAST 
PERSONAL COMPUTERS 

KEYBOARD HIRE 
INIGHITS © vesececereces=- 

SILICA SHOP. Hotere aE RR ie dee 
SINCLAIR. # 
SIR COMPUTERS... 

47 KYLE STREET, AYR, 
SCOTLAND. 

TEL: 0292 285082 

SUPERSOFT....... 
SWANLEY. Hh Oeroniin eeS5 
TWICKENHAM.. 
WESINCOASTURERS  meccmcccnnrner 
WEST DEVON ELECS Wayne 
WORDSWORTH ....... 

COMPUTING TODAY SEPTEMBER 1983 77 



News: User groups CLUB CALL 

Wendy J Palmer 

CLUB CALL 
lot of people go out and 

A buy a microcomputer and 
then start to learn how to 

use it with the help of the manuals 
that accompany the machine and 
with the aid of other books and 
magazines. This can be a lonely 
and frustrating business which is 
why so many clubs have been 
formed up and down the country. 
Going to a club, whether you own 
a micro or not, is often the best 
way of learning how to get the 
most from your new ‘toy’. And of 
course even the more experienced 
user can gain (and give) a lot. So 
keep your eye on this regular page 
for information about clubs in your 
area and if you don't see one why 
not start one and let me know 
about it. 

HX-20 USERS GROUP 
c/o 14 Courtleigh Gardens 
London NW 11 9JX 

If there is anybody out there who 
owns or uses an Epson HX-20 for 
whatever purpose and would like 
to share their ideas or help others 
to realise the full potential of their 
machine you should contact the 
above group. When doing so 
please enclose your name and 
address, what you use the machine 
for and your occupation. 

LIVERPOOL BBC & ATOM 
GROUP 
Contact: Nik Kelly (Secretary) 
Tel: 051-525 2934 

This group now meets twice 
monthly: on the first Wednesday of 
the month at Old Swan Technical 
College, Room C 33, at 7.30 to 
9.30pm, and on the third Thursday 
of the month, on the Ist floor of the 
Science and Maths Department of 
Birkenhead Tehnical College. For 
more information plus news of 
meetings, contact Nik. 

INTERNATIONAL SORCERER 
INFORMATION SERVICE 
84 Camberley Crescent 
Brampton 
Ontario 
Canada L6V 3L4 
Contact: Maurice Dow 

Although strictly speaking not a 
club in the ‘meeting’ sense, ISIS is 

a non-profit medium (monthly 
newsletter) aimed at providing an 
exchange of information for 
current Sorcerer owners. 
Membership is $15 (Canadian 
funds in Canada, US dollars 
elsewhere). Each issue of ISIS will 
contain amongst other items a full 
length program listing, software 
reviews, requests for information 
and offers of help. 

NATIONAL NEWBRAIN USER 
GROUP 
6 Swanborough Place 
Whitehawk 
Brighton BN2 5PZ 
Contact: J] M Hudson (Secretary) 
Tel: 0273-69535 1 

This group would like to hear from 
other Newbrain users. The annual 
subscription is £5.00. 

BRITISH APPLE SYSTEMS USER 
GROUP 
PO Box 174 
Watford 
Hertfordshire WD2 6NF 
Contact: Membership secretary 

The group is a national group and 
membership is open to existing and 
potential Apple users. On joining 
members receive an introductory 
disc or tapes of software containing 
some useful utilities and games 
assembled by members. Integer 
BASIC is included. A bi-monthly 
journal is produced called 
Hardcore. A software library is 
available, discs costing a nominal 
fee. Courses on various subjects 
are arranged at a nominal cost and 
special interest groups are being 
formed. At present the membership 
covers all areas of the UK and 
many countries abroad. The 
current membership fee is £12.50 
plus a joining fee of £2.50 for new 
members. Anyone wishing to join 
from overseas should also enclose 
an extra £10 to cover the cost of 
airmail postage of magazines etc. 

DAINAMIC PERSONAL 
COMPUTER USERS CLUB 
Heide 4 
3171 Westmeerbeek 
Belgium 

Although the DAI personal 
computer is not the most popular 

machine in the world this club has 
over 1,000 members all over 
Europe. A large magazine is 
published which in 1983 is 
primarily in English, and 
international meetings are held 

For more information contact 
Wilfried Hermans at the above 
address. 

ROYAL AIR FORCE 
ASSOCIATION 
HO RAFSC 
RAF Brampton 
Huntingdon 
Cambridgeshire 
Contact: Squadron Leader John 
Upham (Secretary) 

Because of the interest in 
microcomputers among RAF 
personnel and the number of 
computer clubs at various RAF 
stations, an Executive Committe of 
the embryo RAF Computer 
Association has been formed. The 
Association has no connection with 
official Government computing, 
the objectives relating only to 
personal recreational computing. It 
hopes to achieve this through 
presentations, demonstrations, the 
promotion of competitions and 
facilities for the exchange of 
information, ideas and software. To 
this end the magazine Computair 
and its supporting broadsheet will 
both the published regularly. 

TANGERINE USERS GROUP 
1 Marlborough Drive 
Worle 
Avon BS22 ODQ 
Contact: Bob Green 
Tel: 0934-21315 

Anyone thinking of buying an Oric 
1 will be pleased to hear that this 
group is supporting the machine. 
A monthly newsletter is produced 
and their Research & Development 
section aims to bring you up to 
date hardware add-ons at member 
discount prices. If you contact 
TUG however you should expect to 
wait for up to 14 days for a reply 
since they have been swamped by 
enquiries, so please be patient. 

Why not write and let me know 
about your micro club. Send 
details such as the place and time 
of meetings, newsletters, special 
interests of members and 
particulars of the machines used, 
to me at the following address: 

Club Call, 
Computing Today, 
145 Charing Cross Road, 
London WC2H OEE 

ETE ETS IS EE LI ELE PET I TN EL TILE A IE PPL TLE LE IS LIT IES Ie EL BE IRIE RED LE DNL LET SOL STR LEE IDE FLEE EE A ARE OLE 
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OTHER COMPUTERS 

168 (£178 tr Genie £ 

ORIC AND SINCLAIR COMPUTERS 

@nedaskicon PRINTERS 
a (n/a) 

14 158). Or 
r trur 16K 

COMMODORE COMPUTERS 

ommodore 64 £299 (£309). Special offer 

SWANLEY ELECTRONICS 
Dept. CT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 

ducts, £3.50 on other computers and disc drives and £4.50 on other printers) and 
the 15% VAT. The bracketed prices are European export prices and include insured 
airmail postage to all the countries of Europe including Norway, Sweden, Finland, 
Denmark, Spain and Italy. No VAT should be added to export prices. We are THE 
leading computer export specialists. Official UK credit orders welcome from 

government laboratories and educational establishments. 

| UK prices are shown first. UK customers must add postage (£1 on Sinclair pro- 

DONTMISS THIS 
INCREDIBLE OFFER! 

YES, 5O GAMES! 
FOR YOUR es he oncassette for all 

A ; the following: 

Sinclssir— 
SPECTRUM 
ZX81 LYNX 

DRAGON 

ATARI VIC 3) 

@oppic ca 

GOO A/|B 
ORIC-1 

SUPPLY CASSETTE 30 FOR COMPUTER 
I enclose cheque/P.O. 

f OE aa 
EXCHANGE 

SOFTWARE 
CASCADES HOUSE 
BARGAN'S LANE 

\ ‘LANDOGO 
GWENT 
S.WALES 

glitter 

Name 

Address __ 
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COMPUTER 
TRAINING 

FULL TIME COLLEGE COURSE 

SUITABLE FOR APPLICANTS WHO WISH TO 
ENTER COMPUTER SERVICE OR RELATED 

INDUSTRIES — HIGH PERCENTAGE OF 
PRACTICAL COURSE WORK 

15 MONTHS 
TEC Certificate in Computing Technology 

6 MONTHS 
TEC Higher Certificate of Computing Technology 

Subjects: Foundation Electronics, Digital 
Techniques, Microelectronics, Microprocessors, 
Microcomputer Based Systems, Industrial 
Robotics, Machine Code & High Level Pro- 

gramming. 

Shortened courses can be arranged for applicants 
with previous knowledge. 

Courses commence April, September & January. 

Prospectus from: 

LONDON ELECTRONICS COLLEGE (dept c5/6) 
20 Penywern Road, 

Earls Court, London SW5 9SU. 
Tel: 01-373 8721 

Happy 
Memories 

Part type 1off 25-99 100 up 
116 200ns eras: Has eal) 

4816 100ns for BBC comp 1.95 1.85 Leto 
4164 200ns 3.85 3.45 3.30 
114 200ns Low power tals 1.00 90 

2114 450ns Low power 95 85 .80 
18 250ns 3.95 S105) 3.40 

6116 150ns CMOS 365 3.00 2.85 
2708 450ns 3125) Pee) 2.80 
2716 450ns 5 volt 2,85) 2.10 2.02 
2716 450ns three rail ByAS) 5.00 4.65 
2732 450ns Intel type 3.35 3.00 2.85 
2532 450ns Texas type Sie5 3.00 2.85 
2764 250ns 4.55 4.05 3.90 

Z80A-CPU £2.99 Z80A-PIO £2.99 ZB0A-CTC £2.99 

6522 PIA =: £3.70 
7805 reg 50 7812 reg 50 

Low profile |C sockets 
Pins 8 14 16 18 20 22 24 28 40 
Pence 12 13 14 16 18 22 24 27 38 

Soft-sectored floppy discs per 10 in plastic library case: 
5 inch SSSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00 

inch DSQD £26.35 
8 inch SSSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50 

74LS series TTL, large stocks at low prices with DIY discounts 
starting at a mix of just 25 pieces. Write or ‘phone for list 

Please add 50p post & packing to orders under £15 and VAT to 
total. Access & Visa welcome. 24hr service on (054 422) 618. 
Government & Educational orders welcome, £15 minimum 

Trade accounts operated, ‘phone or write for details 

Happy Memories (CT), Gladestry, Kington, 
Herefordshire. HR5 3NY. Tel: (054 422) 618 or 628 
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COMPUTING TODAY 
01-437 1002 
EXT 213 
Send your requirements to: 
MARK BECAREVIC 

ASP LTD, 145 Charing Cross Road, 
London WC2H OEE. 

Lineage: 35p per word. 

Semi display: £8.00 per single column centimetre 
Ring for information on series bookings/discounts. 

All advertisements in this section must be prepaid. 

Advertisements are accepted subject to the terms and conditions 

printed on the advertisement rate card (available on request). 

CLUBS/USER 
GROUPS 

SOFTWARE 

SOFTWARE A/D CONVERTER CARDS 
8 Channel 8 Bit TRS-80 & VIDEO GENIE 

For 4BitO/P | 25 With RS 232 : 254 k 

8 Bit /Pport * = interface denen eee fess ee 
King (16K)....... . 

£9.75 
Mailing List (Disk 48K).... 
Muncher (16K) ........sseceeees PRINTER INTERFACE £29 

LIMITED 
Converts serial to parallel printer format Banca rate firs isan eceel fall dh Ae a SINCLAIR 
PROM PROGRAMMING 50p per device BOREAS by Apress bere os ( > MICRO TEACH 

30GRAM, by Tim 
40 complete 

Spectrum Bermuda Triangl 
Adventure 48K) ........0066 

Set up charge: Copying-FREE, Listings-'/,p per byte. Post 50p/order. 

aoe Send for details 

Mail order only. UK Post included (except proms). Add VAT (UK). ] COLOUR GENIE 
POGISte cc custssrsecersuseeccstatnns AES 

(All prices include VAT & P&P) Manor Buildings 2 Manor Row 

Bradford West Yorkshire BD1 4HJ f BREAKPOINT Always interested in programs for any of 

the above machines (25% Royalties) 

KRICON LTD 
11 Medway, Hailsham, East Sussex 

BN27 3HE. Tel: (0323) 846110 p to 

Interface Publications, 

CT, 

44-46 Earls Court Rd., 

LONDON W8 6EJ. 

Microtan 65 Eprom Switching 

BROTHER EP20 
TYPEWRITER TO PRINTER 

CONVERSION 

Convert your EP20 to a full 
RS232 Printer, Factory conver- 
ted and tested, £85.00 + VAT. 

Details 

Aphrodite Electronics Ltd., 
Barleycroft Terrace, Scholar 

Green, Stoke-on-Trent. 
Tel: (07816) 75658 
or (0636) 821813. 

FREE 
1. STARSEARCH: 1000 sector galaxy, 
fkey lables, rule book, Zhia’s Queen, 

black holes, maps, matter beam, 
hyperspace, ability rating & all the usual 
TREX features. Spock aids if asked. So 

large a set up prog. is provided! + 
ROBOT ROOM: | door, | key, 3 evil 

robots, & You! Escape or die. + 
BOMBER: clear a landing site with 

bombs, work up to Top Pilot. Addictive! 
£4.99 32K 

2. PELMANISM: match cards before the 
computer can — 9 memory levels. 
unbeatable on 9? + MINDMASTER: 

work out the colour & position of up to 9 
page & 7 colours, + ZIMON: copy an 

ever iMereasing sequence of colours, shapes 
& sounds. 18 levels & Hall of Fame! 

£2.99 32K 

M.P.D., 7 Cedar Close, 
Grafham, Huntingdon 

PE18 0DZ. 

CONTACT MARK 
FOR CLASSIFIED 

01 - 437 1002 
DRAGON/ATARI 

Make the most of your microcomputer 
with our proven books. 

Making the Most of Your Dragon 32 
Clive Gifford, with over 150 | 

up and runr 
INSURANCE 

BOTH | & 2 have colour, sound & a 
FREE, 27 level, MOON LANDER prog 
BIG BEE CO., 102 BOSCOMBE RD., 

SOUTHEND-on-SEA, ESSEX. 
(S.A.E. for details of 16K progs.) games including A 

Reversi/ Othello and Cubik s 

‘ari — Pa 
Yd graph REVENGE of the Drosophila 

arcade action for Nascom. Fast 
syncnronised animation. 7 game 
variations. Requires 14K at 1000H 
(N1 needs NAS-SYS, NAS GRA 
ROM and Cottis Blandford Inter- 
face). Cassette only £8.00 
including postage, Garry Rowland, 
24 Parsloes Avenue, Dagenham 

RMI SNX. 

Impact damage, Fire and Theft 

insurance for your Computer, 
Equipment 

peaetens These book 
Success in 
S series 

DRAGON/ 
ATOM 

HARDWARE: VIA BOARD: Add £ 

$ are part of tne Tim Hartnel 
the Fast Lane” Computer 

Dept CT2 4 
n W8 6E 

Interface Publications 
Earls Court Road, Lond 

£20.00 pa 
£25 x/s 

FOR DETAILS: KGJ Insurance 
Brokers, 8 Hagley Road, Stour- 
bridge, West Midlands DY8 1QG. 

Tel: (03843) 5333/2545 

ORIC SOFTWARE for full details 
and price list send S.A.E. to Stag 
Software, 10 Fairacre, Maiden- 
head, Berks. 

FOR COST 
EFFECTIVE 

SOFTWARE: TEVLINK Package uses 
VIA Boards to link 2 micros. Includes Print 
spooler Dragon/ Atom cassette £7.75 

DRAGON: Professional quality pro 
grams BASE: Powerful but 

J m. Display 

LIBRARIES 7 

THE MZ80K/A 
SOFTWARE LIBRARY 

Tevward Microtech Ltd, 

(Dept CT), 403 Dallow Rd., 

Luton LU1 1UL. 

80 

WANTED. 
nents. Test equipment, spot cash 

Computer compo- 

paid. ‘Q’ Services, Camberley 
Surrey. Yateley (0252) 871048 

PARTNER REQUIRED for new 
micro computing venture selling 
established products to the Hamp- 
shire business community. Capital 
not essential. Ring Mike Brooke on 
01-251 0077 

Choose from 150 titles, These in- 
clude exciting Arcade/Adventure 

games, and Educational/ Business 

applications. Once only member- 

snip fee £5.00 
90p per 14 day period. Plus your first 
5 games FREE. Send now for free 

illustrated catalogue to 

The Yorkshire Software Library, 

13 Park Top, Pudsey, 
Yorkshire LS28 6BY. 

Hire charges only 
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EDUCATIONAL FUN FOR 
PRE/PRIMARY SCHOOL 

AGES 
COUNTEX — A fun game for young 
children based on identifying objects. 
counting, colour recognition, and simple 
arithmetic 

Familiar shapes, animals, types of trans- 
port etc. in full colour animated graphics 
with musical accompaniments. 

Lots of variety including 

SOFTWARE 
LANGUAGES 

AVAILABLE NOW 
Nas-FORTH 1.11 for Nascom 2 etc 

Fig-FORTH with FORTH-79 additions. Corr 
ple 280 ¢ c 
Ram-Disc simulation, s 
support of Nas-sys 
manual! full system 9K 

ranaom 

questions and graded levels of difficulty to 
hold your child's interest, with rewarding 
scoring system 

Great Educationa Value at £4.95 

Cheque/PO (state 16K or 48K Spectrum) 
to. PB Systems, BEES Centre, Hay 

Lane, Braintree, Essex CM7 6ST. 

£75.00 + 
xFORTH 
FORTH: SOFTWARE 

APPLICATIONS 
VIDEO GENIE and TRS80 soft- 
ware. Eight M/C listings including 
monitor and saver. £8 per pack 
including instructions. D. Winnett, 
20 Wordsworth Close, Towcester, 
Northants 

Purchase of our products includes 
free membership of XFORTH Users 
Group, and FORTH tutorial disc or 
tape. Purchase price includes 
multiple copies. Full range of 
FORTH books available 

Write or telephone for more details 
0202 764724 

David Husband, 
2 Gorleston Road, Branksome, Poole, 

Dorset BH12 1NW 

MZ-80A MZ-80K programs. 
Business, utility games, educa- 
tional. List SAE: DCS, 38 South 
Parade, Bramhall, Stockport. 

GO FORTH &*: 
DIY FORTH KITS 
(NStANAON MANUS vss caciecdssvenssvareres« 

TRS80/VG LII/Mod 183 extender 
A M/C program that adds fifteen 
unique commands to your system, 
complete with instruction manual 
Level |, Scroll, Merge, Renumber, 
System Copier, Lower Case Con- 

FORTH micr 
rea ia areas Guan 9 UNS verter, Data Compiler, Line 
FULUFORTHSIGNICASSETTE Grecian Validator, Hex to Decimal, Remove 
48L w+ editor colour sound Blanks, six letter filenames for 

editor /asse nbler/arapni 

Z80/8080 Source Listing 

Zilog Mnemonics. Full comments 
Nice printout, not fuzzy photocopy 

£16 inc postage & packing 

DAVID HUSBAND 
2 Gorleston Road, Branksome, 

Poole, Dorset BH12 1NW 
(Bournemouth 764724 after 7pm) 

Basic programs saved in system 
format, rescue newed programs, 
plus more, £11.50 

ATARI REVEALED.  Powertul 
Basic utility for Atari 400/800 
Dosassembler/Memory dump/ 
fast block fill. Lists to screen or 
printer. Tape £3.49. Disc £4.99 
Capricorn Market Services, 18 
Conisborough, Toothill, Swindon 
Wilts SN5 8ES 

SPY CASSETTE. Spectrum/ 
2X81. Let’s you stop and copy any 
previously unstoppable tape 
Simply press C for instant copy. Ifa 
Spectrum £3.95. ZX81 version 
£2.50. Bobker, 29 Chadderton 
Drive, Unsworth, Bury, Lancs 

MicroProcessor Engineering Ltd 
21 Hanley Road Shirley 
Southampton SO1 5AP 
Tel: 0703 775482 

BBC MICRO 
POOLS 
:DICTOR 

TEACH YOUR CHILD 

‘on Telling the Time © Aly 

prog £5.50 9. Money why, 
3 prog £5.50 
Hidden Letters “oac 

9 Game £4.50 ; 

POPPY PROGRAMS 
Richmond House. Ingleton, 
Carnforth, Lancs LA6 3AN. 

Computer Trade Association Member 

MAYDAY SOFTWARE 
181 Portland Crescent, 

Stanmore, Middlesex HA7 1LR 

COMPUTING For all your 
TODAY software 

applications SUAOSIAEL refer to 
; Classified 01 - 437 1002 

Extn. 213 

COMPUTING TODAY SEPTEMBER 1983 

NOW! 

= Tole) €-9 VI») 
PUBLICATIONS 

DRAGON 32 / TANDY COLOR 
Now 4 — yes 4 — fabulous 
magazines just for you!! 

“Rainbow”, “Color Computer News”, 

ELIMINATE 
FAULTY 

CASSETTES 

ELKAN ELECTRONICS 
(Dept CT), FREEPOST, 11 
Bury New Road, Prestwich, 

Manchester M25 6LZ. 
Tel: 061 798 7613 

DataClone is the first 

company in the UK established 

specifically for the duplication 

of data cassettes 

All other duplicating houses 
are audio orientated — only 

DataClone has a duplicating 

system designed from scratch 
purely to handle cornputer 

information 

The result? 

Greatly improved reliability in 
data transfer rates from 300 to 

PARAPHYSICS Journal (Russian 
Translations); Psychotronics.} 

| Kirlianography, Heliphonic Music, 
| Telekinetics, Computer Software. | 
SAE 4 x 9”. Paralab, Downton, } 
Wiltshire 

FOR SALE 

oeyond 2400 baud — pre- NASCOM-2 NAS-SYS-1-3 40K 
viously unattainable Basic Pascal Forth assembler 

AN) foameiie wareiel tier usual games full documentation. 
Offers £280+. David Lees, 
Lawhead Rd West St Andrews. 

UNUSED Tabs Business Account 
System including generator, 
purchase and nominal ledger 
payroll. Complete with full instruc- 
tions, disc and dongle only £250 
Phone Lang 061 799 5644. 

EX-EQUIPMENT 5/10MB hard 
disk, 8” floppy drive with disks, full 
documentation, profrssional power 
supply. All for £400 ono. Suit 
Nascom/Gemini. May deliver. R. 

eae A. Cummings, 76 Salcott Road, 
48 London SW11 

TRS80 LII 16K, expansion inter- 
face (32K, RS232), TEAC single 
disc drive, H14 Printer (RS232, full 
ASCII), £750 ono. Will split. John 
(evenings) Bristol 0272 43482. 

VIDEO GENIE SYSTEM RG3003 
as new. Software (£100), manuals, 
books. Allonly £195. 021 475 3258, 

COLOUR NASCOM-2 48K with 
315K disk, polydos, disk basic, 
pascal, assembler, polytext word- 
processor. AVC gives 8 colours, 
4096 shades, 782x256. Cased with 
numeric keypad, fan, speaker. 
£200+ of software. £1075 or offer. 
0763 61482 evenings. 

NEW SAGE Il. twin discs plus ] 
RAM disk. Surplus to requirements. 
Retail at £3995, to clear £3495 (+ 
VAT). Wheathampstead (058-283) 
3003/4 

18 
Quantities from 100 to infinity 

Contact us now for brochure 

DataClone the first 
specialist service for computer 

cassettes 

‘ ' : i. ; 

DATACLONE 
; Unit 1, Roslin Square, Roslin Rd., 

Acton, London W3. 

Tel: 01-723 0477 Telex: 21879 

T-Shirts for Summer! 
I'm user friendly” “Have you seen 

my peripherals?” and many more 

£3.25 white or blue, S. M, L 

ONE PER CENT SCREENS 
12 Star Lane, Great Wakering 

Over 53,000 
people search 

these 

columns. 

= Make sure your 
SAFEGUARD YOUR advertisement 
VALUABLE EQUIPMENT is here. 

wih SECURIT 
© fh Fixes to desk top 

pius without holes. Telephone £29 95°: for immediate details 
TRADE ENQUIRIES WELCOME 

65 TREDEGAR SQUARE 
LONDON E3 5AE 

Tel:01-981 7301 

CALL ASP 
CLASSIFIED 

81 



COMPUTING TODAY 

CLASSIFIED ADVERTISEMENT — ORDER FORM | 
If you have something to sell now’s your chance! Don’t turn the page — turn to us! 

| Rates of charge: 35p per word per issue (minimum of 15 words).Please state classification 

l and post to COMPUTING TODAY, CLASSIFIED DEPT., 145 CHARING CROSS ROAD, 
145 CHARING CROSS ROAD, LONDON WC2. 

| 

| 

Please place my advert in COMPUTING TODAY for. . issues Commencing as soon as possible. 

| | am enclosing my Cheque/Postal Order/International Money Please use BLOCK CAPITALS and include post codes 
Order for: (delete as necessary) €..... (Made payable to A.S.P. Ltd) Name (Mr/Mrs/Miss/Ms) 

OR Debit my Access/Barclaycard (i= (delete accoraingly) Delsieaennensenny} aa 1c eR ER MERGES Get rh ban ene er ee peer 

MMI EA he 6 oe 

BRRRR GME BRR COn ee ee ee ee ae 
| All classified advertisements must be paid for in advance. Daytlne  TeliNOie.ce.Scccsccssccssecsecccvewcctesnetcscscssavesderscescresnns 

| es = ae = = = = ta er =a er aaa cael = os = = = =a eas — 

THE So What are you... Barbarian or Wizard? 
Choose your character type carefully. . . Barbarians 
recover quickly but their magic doesn’t come easily. 
A Wizard? Slow on the draw and slow to mature...but 
live long enough and grow wise enough and your 
lightning bolts are almost unstoppable. . . 

The Valley is a real-time game of adventure and survival. You may choose one of five character types 

to be your personal ‘extension of self’ to battle and pit your wits against a number of monsters. Find 

treasure, fight a Thunder-Lizard in the arid deserts of the Valley, conquer a Kraken in the lakes 

surrounding the dread Temples of Y’Nagioth or cauterise a Wraith in the Black Tower. In fact, live out 

the fantasies you’ve only dared dream about. BUT BEWARE. . . more die than live to tell the tale. 

You've read the program (Computing Today — April ’82 . .. Now buy the tape. Tape versions (£11.45 

each inc P&P and VAT) available for: ZX Spectrum (48K), Atari 400 and 800 (32K) Dragon, 
BBC Model A and B, Sharp MZ-80A, VIC-20 (with 16K RAM pack). Disc version (£13.95 each 
inc P&P and VAT) available for: Apple Il (DOS 3.3), Sharp MZ-80A and PET 8032 (8050 drives). 

Full instructions are included with the game, but if you want more detail on the program, a 16 page 
reprint of the original ‘Computing Today’ article is available at £1.95 all inclusive. 

_ — —— ae —* = = ae = # } 

Fill in the coupon and [ ; 
Please send me the following versions of 

return it to: | BE | ee pt ie er LT enclose my cheque/Postal Order / 

| Wiltesivealey TAPE pte ae @£11.45 all International Money Order (delete as necessary) for: 

| inclusive of P&P and VAT. eee Sy earn (Made payable to ASP Lid) —__ 

ASP Software, | Vire-....--..@£13.95 all inclusive of (FB) or Debit my Access/Barclaycard oni 
ASP Ligh | P&P and VAI ( (delete as necessary) 

J 

145 Charing Cross Road, Piease use BLOCK CAPITALS | 

London WC2H OEE | NAME(Mr/Mrs/ Miss)... . TE a5 PR eR Rete RE 

seaieerieane | MUDRRSSH.CH ; Pe ee yr ees oc ere De 

of the many to play. . . er ee el POSTCODE 

The Valley . ** | Signature ...... , Wal Gis lve cea ee ee oer 

eR oe ee ae 8 ae eee eee 

TRADE ENQUIRIES WELCOME 

82 COMPUTING TODAY SEPTEMBER 1983 



WRITE TO US AND FIND OUT ABOUT OUR 98p DISKETTES! WE CAN OFFER A VENDOR BRANDING SERVICE FOR 

SOFTWARE HOUSES 
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= by Maxell, Datalife or Memorex, purchased at these prices, we will pack a FREE Super Slim Credit Card Memory calculator, complete with credit card wallet. Order four Ten-Packs, and you will receive two calculators and so on. 

1 - DISK DIRECTORY 2 - DISKWRITER 3 - SDL GIFT VOUCHER 

FREE with EVERY TEN-PACK of diskettes from DISKING at these prices. 

VISKING 

MEMOREX - Memory Excellence 
When it comes to PRICE/PERFORMANCE, 
MEMOREX wrote the book. Their new Japanese 
media is very conservatively rated, and certification 
levels are easily surpassed in actual performance. 
Protected by a special anti-static lubricant, head 
performance and media life is also extended. 

5%" DISKETTES 
Certified for Single OR Double Density and all with 
hub ring reinforcement. 

PRICES EXC VAT 10-40 50-90 100+ 
3481 S/Sided 48 tpi Soft Sect........... 20,90 19.90 18.90 
3483 S/Sided 48 tpi 10 Hard Sect....... 20.90 19.90 18.90 
3485 S/Sided 48 tpi 16 Hard Sect....... 20.90 19.90 18.90 

.. 26,90 25.90 24.90 
... 26.90 25.90 24.90 

. 26.90 25.90 24.90 

3491 D/Sided 48 tpi Soft Sect. . 
3493 D/Sided 48 tpi 10 Hard Sect 
3495 D/Sided 48 tpi 16 Hard Sect... 

. 27,90 26.90 25.90 
27.90 26.90 25.90 
27.90 26.90 25.90 

3504 S/Sided 96 tpi Soft Sect..... 
3505 S/Sided 96 tpi 10 Hard Sect 
3506 S/Sided 96 tpi 16 Hard Sect 

pulnlieais ders $4.90 33.90 32.90 
34.90 33.90 32.90 
34.90 33.90 32.90 

3501 D/Sided 96 tpi Soft Sect 
3502 D/Sided 96 tpi 10 Hard Sect...... 
3503 D/Sided 96 tpi 16 Hard Sect 

48 tpi suitable for 35 and 40 track operation 
96 tpi suitable for 77 or 80 track operation 

8" DISKETTES 
PRICES EXC VAT 10-40 50-90 100+ 
3064 S/Sided S/Dens. Soft Sect......... 28.90 22.90 21.90 
3015 S/Sided S/Dens, 32 Hard Sect ..... 23.90 22.90 21.90 

26.90 25.90 24.90 
26.90 25.90 24.90 

3090 S/Sided D/Dens. Soft Sect... : 
3091 S/Sided D/Dens. 32 Hard Sect.... 

$2.90 31.90 30.90 
$2.90 31.90 30.90 

3102 D/Sided D/Dens. Soft Sect......... 
3181 D/Sided D/Dens. 32 Hard Sect.... 

DISKETTE CARE AND MAILING 

We 

DISK DRIVE HEAD 

=a CLEANING KITS 
a 

We're fed up with being asked whether our disk drive 
head cleaning kit actually works. So here's the proof:- 

y ‘ ; 4 \ | 

BEFORE, sa . —O— AFTER 
Ps A 

Can you really risk that breakdown? 

CXS foro ‘diskidrivesiiti:| saunas 
CRS for'8"' diskidrives!/iicaa\isei- deena 

5%" DISKETTE MAILERS 
The NEW DISKING ‘SUPERMAILER’ 

* COPYRIGHT DESIGN - Unlike the rest, this ingenious 
mailer has a flute crossing action when folded, 
resulting in a virtually unbendable mailer. 

* CAVERNOUS CAPACITY - will take, one, two, 
three or even four diskettes WITH envelopes. 

* FULL INSTRUCTIONS - Each DISKING 
‘SUPERMAILER’ is printed with full instructions and 
comes complete with addressing/sealing label. 

*PACKED IN 100’S - For convenience 

1 PACK 2 PACKS 3+ PACKS 
24:90 22.90 19.90 

DISKING INTERNATIONAL, FREEPOST, LIPHOOK, 
HANTS GU30 7BR. Tel: (0428) 722563 TWX 849131 G 

DATALIFE by Verbatim - With Five 
Year Warranty 
VERBATIM have not become the World's favourite 
floppy disks by accident. Perfect magnetic media is 
their stock in trade, and to prove it they now offer an 
unconditional FIVE YEAR warranty on all DATALIFE 
products. 

5%" DISKETTES 
Certified for Single OR Double Density, and all with 
hub ring reinforcement. 

PRICES EXC VAT 10-40 50-90 100+ 
MD525-01 S/S 48 tpi Soft Sect........, 22,90 21.90 20.90 
MD525-10 S/S 48 tpi 10 Hard Sect..... 22.90 21.90 20.90 
MD525-16 S/S 48 tpi 16 Hard Sect..... 22.90 21.90 20.90 

MD550-01 _D/S 48 tpi Soft Sect..... ... 29.90 28.90 27.90 
MDS550-10 D/S 48 tpi 10 Hard Sect..... 29.90 28.90 27.90 
MD550-16 D/S 48 tpi 16 Hard Sect..... 29.90 28.90 27.90 

MD577-01 S/S 96 tpi Soft Sect......... 28.90 27.90 26.90 
MD577-10 S/S 96 tpi 10 Hard Sect . 28.90 27.90 26.90 
MD577-16 S/S 96 tpi 16 Hard Sect ..... 28.90 27.90 26.90 

MD557-01 D/S 96 tpi Soft Sect......... 96.90 35.90 34.90 
MD557-10 D/S 9% tpi 10 Hard Sect..... 96.90 35.90 34.90 
MD557-16 D/S 96 tpi 16 Hard Sect..... 36.90 35.90 34.90 
48 tpi suitable for 35 or 40 track operation 
96 tpi suitable for 77 or 80 track operation 

8” DISKETTES 
PRICES EXC VAT 
FD34-9000* S/S S/Dens. Soft Sect . 
FD32-9000* S/S S/Dens. 32 Hard Sect 

10-40 50-90 100+ 
31.90 30.90 29.90 

. $1.90 30.90 29.90 

31.90 30.90 29.90 
31.90 30.90 29.90 

FD34-8000 S/S D/Dens. Soft Sect 
FD32-8000 S/S D/Dens, 32 Hard Sect 

. 36.90 35.90. 34.90 
36.90 35.90 34.90 

DD34-4001 D/S D/Dens. Soft Sect... 
DD32-4000 D/S D/Dens. 32 Hard Sect... 

*For critical applications 

DISKETTE STORAGE AND 
PROTECTION 

DISKING SUPERLUXE 
DISK LIBRARY ~ 
(5%4"" only) : 

i _ 

The whole area of your disk, its labelling and its 
envelope are fully visible for INSTANT selection 
ANYTIME. 

AVAILABLE IN TWO VERSIONS 
PRICES EXC VAT 1-2 3-4 5-9 10+ 
SDL (For 20 minidisks) 9.95 8.95 7.95 6.95 
SDLX (For 28 minidisks) 11.95 10.95 9.95 8.95 
Uprating Conversion Kit 2.00 

LOCKABLE 

DISKETTE 

STORAGE 

These anti-static, ABS plastic diskette storage boxes come in four 
sizes, two for mini disks and two for 8" disks. 
They have a white base with a transparent smoked lockable lid, 
and hold 40 or 80 diskettes. 
They come complete with keys and dividers. 

PRICES EXC VAT 
M35 40 minidisk capacity... 0660s eee ce eee ees eee 
M85 80 minidisk capacity ........0 0... cece cece ee ees 

F40 40 8" diskette capacity ... 
F80 80 8" diskette capacity ... 

{clay 

PRICES EXC VAT 1-49 50+ 
SEE 10 for minidisks only 2.50 1.90 

The new SEE 10 is probably the best 544” library box around. 

(FREE with every ten disks ordered) 

maxell. Meaney Ot 
MDI 

D 

9 | 

MAXELL - The Gold Standard 

Maxell consistently meet or exceed all standards, 
and have run disks under conditions designed to find 
weak points and wear. They couldn't and you won't. 
These diskettes are the quietest in operation we 
know. 

5%’" DISKETTES 
Certified for Single OR Double Density 
48 tpi media with hub ring 

PRICES EXC VAT 10-40 50-90 100+ 
MD1-D S/Sided 48 tpi Soft Sect..... 24,90 23.90 22.90 
MH1-10 S/Sided 48 tpi 1OHardSect... 24.90 23.90 22.90 
MH1-16 S/Sided 48 tpi 16 HardSect... 24.90 23.90 22.90 

MD2-D D/Sided 48 tpi Soft Sect..... 32.90 31.90 30.90 
MH2-10D _——D/Sided 48 tpi lO HardSect... 32.90 31.90 30.90 
MH2-16D = D/Sided 48 tpi 16HardSect... 32.90 31.90 30,90 

MD1-DD S/Sided 96 tpi Soft Sect..... 32.90 31.90 30.90 

MD2-DD D/Sided 96 tpi'Soft Sect..... 42.90 41.90 40.90 

8” DISKETTES 
PRICES EXC VAT 10-40 50-90 100+ 
FD1-128 S/S S/Dens. Soft Sect....... 29,90 28.90 27.90 
FH]-32 S/S S/Dens. 32 Hard Sect ... 29,90 28.90 27,90 

FD1-XD S/S D/Dens. Soft Sect....... 34.90 33.90 32.90 
FH1-32D S/S D/Dens. 32 Hard Sect... 34.90 33.90 32.90 

FD2-XD D/S D/Dens, Soft Sect....... 39,90 38.90 37.90 
FH2-32D —_D/S D/Dens. 32 Hard Sect... 39.90 38.90 37.90 

U.K. TERMS, CONDITIONS & SHIPPING RATES INC. INS, EXC. VAT 

5" DISKETTES 8” DISKETTES 
1-2 Packs each pack @ 95p 1-2 Packs each pack @ £1.60 
3-5 Packs each pack @ 75p 3-5 Packs each pack @ £1.20 
6-9 Packs each pack @ 60p 6-9 Packs each pack @ 90p 
10+ Packs POST FREE‘ 10+ Packs #POST FREE# 
5h" CLEANING KITS 8" CLEANING KITS 
Same postal rate as packs of 544" Same postal rate as packs of 8 
diskettes, 10+ POST FREE diskettes, 10+ POST FREE 
Sv"NEW 'SEE 10’ LIBRARY BOXES 
SEE 10 1-4 off @ 40p LBB 1-4 off @ 60p 
SEE 10 5-9 off @ 30p LBS 5-9 off @ 45p 
SEE 10 10+ @ 20p LBB 10+ off @ 30p 

DISKING SUPERLUXE DISK LIBRARY (5 ONLY) DISKING DISK DIRECTORIES 
Same postal rate as 54" diskettes, 10+ POST FREE 10-Pack 2.00 

DISKING SUPERMAILERS (54" ONLY) DISKING DISKWRITERS 
100-Pack Complete with sealing labels3.00 S0-Pack £1.00 

NORMAL ORDERS - We now welcome any official Government orders. 

We are now happy to accept any official orders with a minimum value of £30.00 from 
Goverment Departments, Ministries and Local Authonties. We do this on the understanding 
that invoices will be settled within thirty days or preferably less please 
Altemately, you may send your remittance with your order if you so wish, 
All other non Govemment bodies, cheques with order please payable to DISKING. If you are a 
large establishment, and cannot raise cheques without an invoice please post or telephone us 
your order, and we will send a pro-forma invoice by retum, for your accounts department to pay 
against 
Also bear in mind, that you do have to pay VAT, which will be added to these prices. 
If you are in any doubt, please see the order form on this brochure to help you with your 
calculations, or telephone us for assistance. 

CREDIT CARD ORDERS 
We welcome Access (Mastercharge), Barclaycard (VISA) & Diners Club Intemational, & there is 
NO credit card surcharge. You may write your c/card No, on your order or telephone the order 
day or night, 365 days a year. You may speak for as long as you like, (but don't leave long gaps 
otherwise our machine thinks you've gone home) and don't forget to give the following details:- 
1. The Cardholder Name, Address and day time telephone number 
2. Delivery Address if different, 
3, First Class, ordinary or special post. 
4. Your Credit Card Number 
5, What you wish to Order 
6, State whether purchasing ftom our General price list or Budget price list 
You may leave the rest to USI! 

URGENT ORDERS 

If you're posting your order, omit the word FREEPOST from our address, and use our normal 
postcode GU30 7EJ and do not forget to stamp it FIRST CLASS. If you are a Government body as 
defined under ‘NORMAL ORDERS ' and are telephoning your official order OR are an individual 
or company using your credit card No., please make it clear that you wish to pay for your goods to 
be sent to you by FIRST CLASS POST. 
FIRST CLASS RATES EXC VAT MINIDISKS 8" DISKETTES 
First TEN-PACK 2.00 2.50 
Second and subsequent TEN-PACK 1.50 2.00 

DESPERATE ORDERS U.K. 

Your opti¢hs are:- DATAPOST Which will deliver the goods within the United Kingdom over night 
(usually before 10 am the next day) provided they are ordered and paid for from DISKING by 
3,00 pm or EXPRESSPOST Which will deliver the goods the SAME DAY provided they are 
ordered and paid for from DISKING by 10.30 am, and prowded you are no further north than 
Manchester. 
These services put great stress on our sales order processing and packaging departments. 
Please therefore, spare a thought for our girls, and make sure that:- 
@) The required goods are in stock and 
b) A full complement of manpower and vehicles are available at DISKING 

PRICES EXC VAT 
DISKING DATAPOST (Up to 5Kg) 10.90 
Per additional 1Kg to 10Kg add 1.00 
Over 10 Kg up to 27.5Kg 20.00 
Approximate Weights for guidance only:- 
100 Minidisks without LB’s 3Kg 
100 Minidisks with LB's 6Kg 
4100 x 8” disks without LB’s 5Kg 
100 x 8" disks with LB's 10Kg 
DISKING EXPRESSPOST 
Distances are from Liphook Hampshire 
Under 20 miles 15.00 
Over 20 miles 20.00 
London Area - Special Price 15.00 
PRICES SUBJECT TO EXCHANGE RATES & AVAILABILITY - JUNE 1983 



ATARI PRICES REDUCED! 
We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price will become the U.K.’s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-311 
1111 or 01-309 1111. 
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400/800 SOFTWARE & PERIPHERALS 
Don’t buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 

Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 

applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 

available for the Atari 400 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 

as well as details on our users club 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 

nny 

ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure Jawbreaker PROGRAMMING 

Cables Rearguard Calculator Alpha Fighter Metric & Prob Solvg States & Capitals Centurion Solitaire Mission Asteroid AIDS from Atari 

Cassettes Star Flite Database Managemt Chompelo Mugwump Touch Typing Checker King Space Chase Mouskattack Assembler Editor 

Diskettes Sunday Golf Decision Maker Crystals Music Terms; Notatn Chinese Puzzle Space Trek Threshold Dsembler (APX) 

Joysticks Graph-It Forest Fire Musical Computer EMI SOFTWARE Codecracker Sultans Palace Ulysses/Golden FI Microsoft Basic 

Le Stick - Joystick AUTOMATED Invoicing Intruder Alert My First Alphabet British Heritage Comedy Diskette Tact Trek Wizard & Princess Pascal (APX) 

Misc Supplies SIMULATIONS Librarian Monarch Number Blast Cribbage/Dominoes Dice Poker Terry Pilot (Consumer) 

Paddles Crush Crumble Cmp Mort & Loan Anal Moonprobe Polycalc Darts Dog Daze Wizards Gold PERIPHERALS Pilot (Educator) 

Datestones of Ryn Nominal Ledger Moving Maze Presidents Of US European Scene Jig Domination Wizards Revenge Centronics Printers Programming Kit 

ADVENTURE INT Dragons Eye Payroll Nominoes Jigsaw Quiz Master Hickory Dickory Downhill Disk Drive 

Scott Adams Adv _ Invasion Orion Personal Finl Mgmt Rings of The Emp _Starware Humpty Dumpty Eastern Front ENTERTAINMENT Epsom Printers SANTA CRUZ 

No 1 Adventureind Rescue at Rigel Purchase Ledger Space Tilt Stereo 3D Graphics Jumbo Jet Lander Galahad & Holy Gr! from ATARI Program Recorder —_ Basics of Animation 

No 2 Pirate Adv Ricochet Sales Ledger Space Trap Three R Math Sys Snooker & Billiards | Graphics/Sound Asteroids RS232 Interface Bobs Business 

No3 Mission Imp — Star Warrior Statistics 1 Stud Poker Video Math Flash Submarine Commdr Jax-O Basketball Thermal Printer Display Lists 

No 4 Voodoo Cast Temple of Apshai Stock Control Triple Blockade Wordmaker Super Cubes & Tilt Jukebox Blackjack 16K Memory RAM _ Graphics Machine 

No 5 The Count Upper Reaches Aps_ Telelink 1 Tournament Pooi Lookahead Centipede 32K Memory RAM _ Kids 1 & 2 

No6 Strange Ody Visicalce EDUCATION EDUCATION Memory Match Chess Horizontal Scro!ling 

No7 Mystery Fun BOOKS Weekly Planner from APX from ATARI ENTERTAINMENT Midas Touch Entertainment Kit PERSONAL INT Master Memory Map 

No 8 Pyramid of D Basic Ref Manual Word Processor Algicalc Conv French from APX Minotaur Missile Command from APX Mini Word Processor 

No9 Ghost Town Compute Atari DOS Atlas of Canada Con:xGerman Alien Egg Outlaw/Howitzer Pac Man Adv Music System Page Flipping 

No 10 Sav Island 1 Compute Bk Atari CRYSTALWARE Cubby holes Cr> ‘Malian Anthill Preschoo! Games Space Invaders Banner Generator Player Missile Gr 

No 11 Sav Island 2. Compute Magazire Beneath The Pyram Elementary Biology ‘ snv Spanish Attank Pro Bowling Star Raiders Blackjack Tutor Player Piano 

No 12 Golden Voy De Re Atari Fantasyland 2041 Frogmaster tnergy Czar Avalanche Pushover Super Breakout Going To The Dogs Sounds 

Angie Worms DOS Utilities List Galactic Quest Hickory Dickory European C & Caps Babe! Rabbotz Video Easel Keyboard Organ Vertical Scrolling 

Deflections DOS2 Manual House Of Usher Inst Comptg Dem Hangman Blackjack Casino Reversi II Morse Code Tutor 

Galactic Empire Misc Atari Books Sands Of Mars Lemonade Invit To Prog 1/2/3 Block Buster Salmon Run ON LINESYSTEMS Personal Fitness Prg SILICA CLUB 

Galactic Trader Op System Listing Waterloo Letterman Kingdom Block 'Em 747 Landing Sm Crossfire Player Piano Over 500 programs 

Lunar Lander Wiley Manual World War III Mapware Music Composer Bumper Pool Seven Card Stud Frogger Sketchpad a 

FREE LITERATURE ay 3 ' For 

lam interested in purchasing an Atari 400/800 computer and would mW I mM | ie 

like to receive copies of your brochure and test reports as well as % “wl | un | J 

your price list covering all of the available Hardware and Software “qn i 
° 
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